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When the effectiveness of a form of treatment 
a certain disease is to be evaluated, there 
really no other way of doing this than by 
mparing the results achieved with this treat- 
mnt in the cases in one group with the course 
the disease in another group in which the 
ratment in question has not been used. Before 
e evidence from such a comparison can be 
nsidered conclusive, however, it is essential that 
e two groups be homogeneous in all other re- 
ects except the factor under examination—or 
least as nearly alike as it is possible to achieve 
th biologic material—and also that the number 
individuals available for study should be suf- 
iently large and approximately the same in 
etwo groups. In order to be able to eliminate 
crepancies in the two groups to be compared, 
is necessary for the examiner to have a thor- 
gh knowledge of the course usually followed 
the disease in question in all its phases and 
(0 to know which are the factors likely to affect 
$ course. 
In a disease such as primary tuberculosis in 
ildren there are a number of factors which 
ve a considerable influence on the course and 
t prognosis and which must be carefully borne 
mind when the cases are being distributed 
ween the two groups and the results of treat- 
ent are to be assessed. 
One of these factors is the age of the child 
en the infection occurred or when the disease 
hde its first appearance. The younger the child 
ting the infant and preschool age, the greater 
the risk that the course will be malignant, 
act reflected in the mortality rate which varies 
th different ages (table 1). 
Consequently, it is not possible, for instance, 
study the effectiveness of a form of treat- 
nt applied to infants over 1 year of age with 
t course of untreated tuberculosis in infants 
unger than 1 year of age. It is just as im- 


From the Pediatric Clinic of the Caroline Medical 
stitute at Norrtull’s Hospital, Stockholm, Sweden. 


263 


possible to draw conclusions regarding the in- 
adequacy of certain therapeutic measures against 
tuberculosis by comparing the course of the dis- 
ease in patients receiving treatment in the early 
infant stage with the course in tuberculous in- 
fants in whom the disease developed after the 
age of 1 year. The significance of the age factor 


TaBLe 1.—Mortality Rate by Age Groups 


Age Group, Children, Mortality 
ears Number Rate, % 


in tuberculosis is, however, so widely acknowl- 
edged and so obvious that it is seldom overlooked. 

Another important factor affecting the prog- 
nosis, a factor not always taken into considera- 
tion, is. the age of the tuberculous infection. If 
a study is made of the magnitude of the death 
risk in relation to the time when the tuberculous 
infection manifests itself, it will be found that in 
children of the same age group the decrease runs 
in the main parallel to the length of time which 
has elapsed since the child’s reaction to tuber- 
culin became positive. When the primary focus 


TABLE 2.—Interval Between Manifestation of Primary 
Tuberculosis and Death 


Interval, Months Infants. Number 


is calcified, the risk that the disease will end 
in death during childhood is practically non- 
existent, while for infants with the acute febrile 
form of clinically established primary tubercu- 
losis it is considerable. Since the age factor 
is such a dominant feature, the age of the tuber- 
culous infection is of greatest significance in the 
case of young infants (table 2). 
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Strangely, it Seems as though the distribution 
of the local process in the lungs in primary 
tuberculosis, as it appears on the roentgenogram, 
is of less significance to the subsequent course. 
In all probability this is to be explained by two 
different circumstances. The anatomic founda- 
tion underlying the roentgenologic changes, “the 
infiltrate,” or the lesions in the parenchyma can 
hardly be determined in the living patient. It 
may, for instance, be a matter of gelatinous 
caseous pneumonia, absorbable epituberculosis or 
atelectasis. The last-mentioned condition is an 
extremely common one. Owing to its extent, 
an atelectasis often appears on the roentgeno- 
gram as a very serious process, although the 
underlying tuberculosis of the lung may in actual 
fact be extremely mild. In my own experience 
atelectasis is especially likely to occur when the 
primary tuberculosis is a couple of months old. 
Another circumstance reducing the prognostic 
value of extensive roentgenologic changes in the 
lungs is the fact that it is not as a rule because 
of the progression of the primary condition in 
the lungs that the child dies; death occurs more 
as a result of the early postprimary diseases 
meningitis and miliary tuberculosis. Among 
104 young infants who died of tuberculosis, 
progressive primary tuberculosis of the lungs 
was the cause of death for only 17 of them. 
It is even more unusual for older children. 
Almost without exception, when children with 
primary tuberculosis in the preschool age die 
of tuberculosis, death is due to meningitis or 
miliary tuberculosis. 

In any case, the child’s age at the time of 
infection and the age of the infection when the 
child is examined are of far greater prognostic 
significance than the extent of the roentgenologic 
lesions in the lungs. Even a very small area 
of density in the hilus in a young infant with 
newly manifested primary tuberculosis implies a 
greater risk to the child than large “infiltra- 
tions” in older children six months after the 
appearance of the tuberculosis. 

As is well known, tubercle bacilli can in many 
instances be demonstrated in fluid obtained by 
gastric lavage from children with primary tuber- 
culosis. This observation is commonest in in- 
fants with absolutely fresh tuberculosis and rarest 
among older children with a calcified primary 
focus. As the prognosis with regard to pri- 
mary tuberculosis is at the same time least favor- 
able for patients in the former category and as 
the disease is nearly always benign in patients 
in the latter category, it would seem logical to 
expect that some indication as to the prognosis 
could be obtained without the evidence furnished 
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by the gastric lavage. This is a deceptive guig™ there 
to rely on, however. Among school childnggeat™< 
with absolutely fresh primary tuberculosis ip inf 
bercle bacilli occur in about 50 per cent, and yqquldret 
despite this fact, the prognosis of the disease fmscas¢ 
extremely favorable. Furthermore, the exami gher 
tion is sketchy and likely to give rise to erroggp the 
in consequence of which a negative sample givggmporte 
little information and in the cases in whiqgevine’ 
positive samples are obtained it is often necessagmmy CO! 
to take as many as three or four separate sampig™gmneces 
of gastric lavage fluid before tubercle bacilli ment © 
be demonstrated. In view of all this, the findig It is 
of bacilli in the gastric lavage fluid is therefaihether 
of little use for prognostic purposes. cludec 
Many observers have maintained that a nugupade p1 
ber of other factors, such as the inherited pasted i 
disposition, the bodily constitution and the mag™pe tub 
iveness of the exposure to infection, can influeq™pt bee 
the prognosis, but such factors are vague agg (0 
difficult to define with any degree of certain the s 
On the basis of what has been said, the leadiqmpsitive 
principles for the evaluation of the effectivengmpporta 
of a method of treatment for primary tuberggpst 0 
losis in children can be stated as follows: 1. Tigpsesse¢ 


two groups to be studied should comprise a lag indic 
number of individuals, about the same numbgpt beet 
in each group. 2. The children in the two growm the c 
must belong to the same age class. 3, The agpPortec 
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of the tuberculous infection must be the s: 
in the two groups. 4. There should be no ess 
tial differences between the two groups wi 
respect to the size of the primary focus, { 
heredity and constitution of the children and { 
intensity of exposure. 

The importance of making sure that the grou 
under examination are comparable when a fof 
of treatment is to be judged is not always 
served; this statement is well illustrated by 
recent article by Levine,’ in which he assert 
that rest and confinement to bed have no efit 
on the course of primary tuberculosis. He caf 
pared primary tuberculosis in infants lying 
bed with the same disease in children over 
infant age who, in contrast to those in the fo 
group, were allowed to get up after the te 


perature had dropped. He regarded the firggenner: 
mentioned infants as having received the regug™g”¢d to 
tion treatment of rest and confinement to batt w« 
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It obviously is not possible to draw any © 
clusions either in a positive or in a negati 
direction as to the part played by rest by co 
paring the mortality and incidence of comp 
cations in two such heterogeneous groups. E 


1. Levine, M. I.: Primary Tuberculosis: Efe 
of Unrestricted Activity on Prognosis, Am. J. 2 
Child. 68:385-389 (Dec.) 1944, 
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WALLGREN—PRIMARY TUBERCULOSIS 


there existed a specific and generally effective 


eatment for tuberculosis and it were to be used 


pr infants but not for a control series of older 


ildren, it would undoubtedly be found that the 


isease took a more malignant course among a 
gher proportion of the former category owing 
) the age factor, which is of such dominant 


portance for the prognosis. Not even from 
evine’s paper, therefore, is it possible to reach 
y conclusion as to whether or not rest is an 
necessary precautionary measure in the treat- 
ent of primary tuberculosis in children. 
It is not absolutely clear from Levine’s article 
hether in all the cases of primary tuberculosis 
cluded in his investigation the diagnosis was 
ade precisely at the time when the disease mani- 
sted itself, during the acute febrile stage. If 
e tuberculous children studied by Levine had 
pt been followed from the time of manifesta- 
pn (onset of the initial fever; turning point 
the sensitivity to tuberculin from negative to 
sitive), then this also constitutes a highly 
portant source of error when the effect of 
st on the course of the disease was being 
sessed. A statement in the article would seem 
indicate fairly plainly that the disease had 
bt been diagnosed at its earliest stage in some 
the children in the older age group. Levine 
ported that the tuberculous foci had become 
Icified and calcification was already visible after 
short a time as seven to eight months on an 


erage in the children who had been allowed 


restricted activity with respect to rest; this 
ust mean that in a goodly number of the cases 
€ patient’s primary focus had become calcified 
a much earlier stage—in other words, soon 
er the patient came under observation. This 
plies, on the other hand, that the disease 
these cases was not absolutely fresh when 
was discovered. 

Levine stated that treatment for primary tu- 
rculosis should be given in the same way as for 


other infantile infectious diseases—that the 
ild should be kept in bed only during the days 


weeks it has an elevated temperature. But 
e infectious diseases usually treated in this 
nner? Is a child with acute pneumonia al- 
ved to get up immediately after the crisis—in 


@ecr words, while the parenchymal infiltration 


still present in a practically unchanged condi- 
in? Does one allow a child suffering from 
tumatic fever with or without demonstrable 
diac involvement to leave his bed as soon as 
ttemperature drops? Certainly not. Instead 
t child is made to rest until the general con- 
ion shows a distinct turn for the better or 
t abnormalities due to the infection have en- 
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tirely disappeared and until one feels convinced 
that signs of active infection are no longer pres- 
ent, the aim of this measure being to reduce the 
risk of permanent damage to the heart. 

One can take an example from the field of 
infantile tuberculosis itself. Tuberculous exuda- 
tive pleurisy is a benign disease marked by fever 
lasting as a rule for a couple of weeks. During 
the lytic fall in the temperature there is always 
exudate present and the child may still have 
difficulty in breathing on account of the constrict- 
ing effect caused by the exudate in the thorax. 
If the child, which at this stage still has a high 
sedimentation rate, is allowed to move about 
without any restriction, the result is generally 
that it becomes tired, listless and pale, loses its 
appetite and loses weight. The same thing is 
often observed in cases in which acute primary 
tuberculosis has not been diagnosed but the dis- 
ease has been interpreted instead as a common 
infection and the child allowed to run about 
freely after the temperature has fallen and also 
in cases in which more rest has been ordered 
but the order has not been observed. When 
these children visit the hospital for reexamina- 
tion they often present the general symptoms 
mentioned and from the point of view of health 
cannot be compared with the children who had 
rested and taken certain other hygienic precau- 
tions until the effect of the tuberculous infection 
on the organism had abated. 


Levine has stated that the virulence of tubercle 
bacilli is in all probability the same in Sweden 
as it is in the United States. This is quite 
likely. The virulence of an agent is, however, 
not a question merely of degree of toxicity of 
the infective agent in itself but a question of the 
relation between this toxicity and the sensitive- 
ness and the way of reacting of the individual 
organism. In this respect one has the impression 
that there are certain differences between Ameri- 
can and Swedish children. As examples of this 
may be mentioned the high incidence of erythema 
nodosum in Swedish children in connection with 
the fever stage of primary tuberculosis and the 
high incidence of exudative pleurisy during the 
six months immediately subsequent to this stage. 
Swedish children are possibly more sensitive to 
tubercle bacilli and their toxin than American 
children and therefore cannot endure unre- 
stricted activity immediately after the tempera- 
ture drop as American children, according to 
the observations of Myers,’ Levine and others, 


have been able to do without any ill effects. 


2. Myers, V. A., and others: Tuberculosis Among 
Children and Young Adults, ed. 2, Springfield, IIl., 
Charles C Thomas, Publisher, 1938. 
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It is difficult to find any other explanation of fluous, one could take as a subject for stud 
the fact that in America no ill effects on the tuberculous children at an age when they hay 
general condition of the children have been ob- begun to be a little more active—i. e., from abo 
served when they have been allowed to lead the age of 2 to 3 years—take as a starting po 
exactly the same life as healthy children im- the turn in the sensitivity to tuberculin or t 
mediately after they are free of fever following onset of the initial fever and then subject eve 
the intial fever of the primary tuberculosis and second child to rest therapy un’! the sediment 
while their sedimentation rate is still high. tion reaction is normal and allow every oth 

For Swedish children with acute primary tu- child of. the same age immediately after t 
berculosis the necessity for rest before the abate- temperature drops to lead the same unrestrictdll 4 mo 


ment of the disease cannot be circumvented. The 6, as regards rest as healthy children. Whdletabo 
Swedish principles for the treatment of primary 4. number of individuals is sufficiently cod mall 


tuberculosis are possibly too strict to be applied ‘ 
to American children. Levine’s investigation, prehensive, the two eee, ae be Compan ects 
however, does not prove that this is so. The with respect to mortality rate, complications, geilivanis 


two groups of tuberculous children which he eral condition and so on, at least during the sginsum 
compared were too incommensurable to furnish months immediately following the manifestatigiiivels 
conclusive evidence. of tuberculosis. With these conditions, a di jlactos 

In order to prove with any degree of cer- ference demonstrated between the two grow tritio: 


tainty that rest therapy is ineffective and super- ought to be significant. ba 
phy 
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GALACTOSEMIA IN AN 


ments 
othe 

er t 
stricta Among the unusual anomalies of carbohydrate 
Whe@ihetabolism, the inability to metabolize galactose 
prmally is outstanding because of its serious 
fects on various structures and functions of the 
ganism. In infants with this anomaly who 
sume lactose regularly with their milk, high 
vels of galactose are noted in the blood and 
@plactose is excreted in the urine. Profound 
tritional and developmental disturbances, en- 
rgement of the liver and albuminuria accom- 
iny this galactosemia. Most of the signs and 
mptoms disappear when milk is omitted from 
e diet. The basic disturbance is considered to 
localized in the liver; the enlargement and 
nsistency of this organ suggest the presence of 
pathologic process in the hepatic tissue. The 
ture of the pathologic process, the pathogenesis 
the disease and the mechanism by which the 
xious effects are produced have been intrigu- 
p problems to every observer of the disease. 
We have recently observed a case of this rare 
sorder in a young infant, who presented several 
tures not previously reported. Studies of his 
rbohydrate metabolism were made in an at- 
pt to obtain information on the nature of the 
ysiopathologic changes. 


ERIKA BRUCK, M.D., 


REVIEW OF THE LITERATURE 


alactosemia was called to the attention of 
erican pediatricians by Mason and Turner in 
5.1. They described an infant whose clinical 
tse was characterized by failure to gain 
ight, vomiting, lethargy, enlargement of liver 
d spleen, secondary anemia, melituria and al- 
unuria. The sugar in the urine was demon- 
ated to be galactose. Carbohydrate studies 
ealed the presence of galactose in the blood, 
ile the blood dextrose level was subnormal. 
ministration of insulin resulted in elevation of 
galactose level in the blood, while the dex- 
se level fell in a normal manner. The abnor- 


From the Children’s Hospital Research Foundation 
the Department of Pediatrics, University of Cin- 
ati College of Medicine. 

1. Mason, H. H., and Turner, M. E.: Chronic 
actemia, Am. J. Dis. Child. 50:359 (Aug.) 1935. 


INFANT WITH CATARACTS 


CLINICAL OBSERVATIONS AND CARBOHYDRATE STUDIES 


AND S. RAPOPORT, M.D. 


CINCINNATI 


mal chemical findings, as well as the pathologic 
clinical signs disappeared when the ingestion of 
galactose was stopped by replacing the milk in 
the baby’s diet with a soybean preparation which 
is free of lactose or galactose. The child then 
developed well, but follow-up studies after sev- 
eral years still demonstrated the lack of tolerance 
for galactose. 


A report of a similar case was published in 
1943 by Norman and Fashena.? In the older 
literature 3 cases can be found, of which 1 cer- 
tainly and 2 possibly belong in the same category. 
Goppert * in 1917 observed a baby, 26 months 
old when first seen, who in his physical and 
mental development corresponded to a 6 month 
old infant and showed physical and urinary signs 
identical with those of Mason’s patient. Ad- 
ditional features of this case were jaundice, which 
had been present during the first eight months 
of life, and a history of hepatic disease in sib- 
lings. This patient was treated by reducing the 
milk in his diet drastically and giving most of 
it in the form of cottage cheese, i. e. after fer- 
mentation of the lactose; thereafter his develop- 
ment progressed, although he never reached nor- 
mal standards. His galactose tolerance, meas- 
ured by urinary excretion, improved after two 
years but did not become normal. In another 
case, reported by Reuss‘ in 1908, the disease 
occurred in an infant who at the age of 8 months 
weighed 1,200 Gm. less than at birth, had an 
enlarged liver and excreted large amounts of 
galactose. The galactosuria disappeared after 
omission of milk from the diet. This infant died 
before further studies were possible ; the necropsy 
revealed typical cirrhosis of the liver. The cir- 
rhosis was thought to have been alcoholic in 
origin, since the infant had received tea with 
cognac during the first days of life. 


2. Norman, F. A., and Fashena, G. J.: Chronic 
Hypergalactosemia, Am. J. Dis. Child. 66:531 (Nov.) 
1943. 


3. Goppert, F.: Galaktosurie nach Milchzuckergabe 
bei angeborenem, familiarem, chronischem Leberleiden, 
Berl. klin. Wchnschr. 54:473, 1917. 


4. von Reuss, A.: Zuckerausscheidung im Saug- 
lingsalter, Wien. med. Wchnschr. 58:799, 1908. 
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Fanconi,® in 1933, described the case of a 9 
year old boy who excreted large amounts of 
galactose in his urine as long as his diet con- 
tained milk. During a galactose tolerance test 
the child became apathetic and fatigued and 
examination showed total blood sugar levels up 
to 466 mg. per hundred cubic centimeters. This 
child suffered from familial neurofibromatosis 
(Recklinghausen) and from cataracta zonularis, 
which was also present in two of his eleven sib- 
lings. He was only slightly underdeveloped and 
not sick; his liver was not enlarged, and his 
urine did not contain albumin. This case may 
represent a much milder form of the disease, 
in spite of the fact that the concentration of 
sugar in the urine and the proportion of galactose 
excreted were more than twice as high as in the 
other cases. The good physical development of 
the boy makes it doubtful that this case belongs 
to the group of the infantile galactosemias. 


REPORT OF A CASE 


J. D., a 7 week old white boy, was admitted to the 
Children’s Hospital on Aug. 11, 1944, with the chief 
complaints of vomiting and failure to gain weight. 
_ He was the first baby of healthy young parents; no 
metabolic disorders or congenital anomalies were known 
to have occurred in his family. He had been born at 
full term, by normal delivery, weighing 3,580 Gm. 
At the age of 5 days, severe jaundice developed, and 
he was therefore sent to a hospital, where he remained 
for three weeks. He suffered from diarrhea and vomit- 
ing. After four different formulas had been tried, the 
baby was discharged and a very dilute skim milk for- 
mula was prescribed. With this diet, there was no 
diarrhea and vomiting was moderate. The jaundice 
subsided. At home, the baby vomited about twice a 
day, sometimes his whole meal; vomiting became worse 
when his’ mother tried to give him evaporated milk 
for one day. He always seemed hungry, and he lost 
weight. 

Examination revealed a poorly developed and poorly 
nourished, lethargic, pale infant who did not appear 
acutely ill. His weight was 3,325 Gm. and his tem- 
perature 37.2 C. (99 F.). His skin was rough, dry, 
loose and gray; his muscles were flabby. His pupils 
were wide and reacted to light sluggishly. The ocular 
fundi could not be visualized, except for a small periph- 
- eral zone, because of an anomaly of the refracting 
’ media of both eyes. The nucleus of the lens seemed 
to be more highly refractive than the cortex, a sharp 
zone of demarcation separating the two layers. The 
fundus reflex was present; there was no actual opacity. 
The condition was diagnosed as an early stage of 
congenital nuclear cataract. The lungs and the heart 
were normal. The abdomen was soft; the liver was 
enlarged and was palpable 2 to 3 fingerbreadths below 
the costal margin; its edge was sharp and its con- 
sistency firm but elastic. The spleen was not felt 
on admission, but later it was palpable just below the 
costal margin. There were bilateral indirect inguinal 


5. Fanconi, G.: Hochgradige Galaktose Intoleranz 
bei einem Kinde mit Neurofibromatosis Recklinghausen, 
Jahrb, f. Kinderh. 138:1, 1933. 
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hernias and a small umbilical hernia. The extremitig 
were normal. No tendon reflexes could be elicite 
Moro and grasp reflexes were weak. 

Laboratory Data—The urine constantly contai 
albumin (1 to 3 plus) and sugar (1 to 3 plus) a 
some granular casts in the sediment.  Acetong 
urobilinogen and bilirubin were absent. The Kaj 
reaction of the blood was negative. The hemoglobj 
content was 7.7 Gm. per hundred cubic centimeters; 
red blood cells numbered 2,430,000 and the white blog 


psence 
tus. 
ight 1 
gar 1 
entabl 
gar 
nly 90 
the 
ently 
eek, 


cells 10,300, with a differential count of 
nuclears 41 per cent, lymphocytes 50 per cent anfmll0 G 
monocytes 9 per cent. The blood sugar level dete On A 


mined two to three hours after the last meal was 
mg. per hundred cubic centimeters; two days late 
after a fasting period of six hours it was 163 mg. » 
hundred cubic centimeters. The values for other chemi 
cal constituents of the blood serum are listed in table | 
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TaBL_e 1.—Values for Chemical Constituents Other 
than Sugar in the Blood Serum of J. D. 


During 
Milk Milk-Free Hie seco! 
Die appal 
Nonprotein nitrogen, mg. per 100 cc. 38 biting 
Cholesterol, mg. per 100 ce. .......... 83 is live 
Total protein, Gm. per 100 ce. ...... 42 45 6.1 52 pepshtly 
Albumin, Gm. per 100 cc. ............ 32 40 38 fmter he 
Globulin, Gm. per 100 ec. ............ 13 11 14 
Carbon dioxide content, mM/L...... 19.8 ) mg. ¢ 
Chlorides MEQ/L 16 «(107 ree wet 
Inorganic phosphorus, mg. perl00cce. 44 55 656 42 tive. |] 
Phosphatase, Bodansky units........ 20.4 11.3 baby 
Calcium, mg. per 100 cc. ............ 9.2 dh 
Bilirubin, mg. per 100 cc, ............ 0.68 ok 
unding: 
er oph 
they were normal except for lowering of the serugmp’ fund 


proteins and elevation of the phosphatase. The pr 
thrombin time was seventeen seconds (normal), 
cephalin flocculation test gave a negative result, and 
sulfabromophthalein sodium test showed 4 per cet 
retention of the dye thirty minutes after injectid 
of 5 mg. per kilogram of body weight. The spi 
fluid was clear and slightly yellowish and contained 
white blood cells per cubic millimeter. Its protein 2 
sugar contents were elevated (see table 3). Roel 
genograms of the chest, of the skull and of the lon 
bones showed essentially normal conditions, the ol 
unusual sign being small zones of decreased density 
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the distal end of the left ulna and the proximal eq »* of 
of the left fibula, such as may be seen in various comp galac 
ditions interfering with normal growth and nutrition. 
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Course-—On admission, the patient was given 
routine evaporated milk formula calculated to satis 
his caloric requirement, orange juice and cod liver ( 
concentrate. This diet was taken only moderate 
well; the baby vomited about twice daily. He remaint 
lethargic, cried little and did not move spontancous! 
For a few days during the first week he had som 
generalized edema. He was given three blood trai 
fusions. The lethargy, areflexia and increased spit 
fluid protein seemed to point toward a_ patholo 
process in the central nervous system; the enlarg@jression 
liver, the hypoproteinemia, hyperglycemia and melituigmed in 
and perhaps the cataracts indicated a metabolic dq. A 


turbance. As the data from the laboratory accumulate Was ¢ 
increasing attention was directed to the constani™l?. Nutr 
elevated sugar content of the blood and urine in tgs, Ind.) 
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pence of acetonuria or other signs of diabetes mel- 
tus. It was therefore suspected that the excess sugar 
ight not be dextrose. On Aug. 23, 1944, the blood 
gar was fractionated into fermentable and nonfer- 
entable components. It was found that of a total 
gar content of 206 mg. per hundred cubic centimeters, 
nly 90 mg. was fermentable. The reducing substance 
) the urine, which was nonfermentable, was subse- 
wently identified as galactose. During the following 
eek, while metabolic studies were carried out, the 
htient continued to lose weight, reaching a minimum of 
110 Gm. on August 30. 


On August 30 his formula was changed to a casein 
ydrolysate preparation with added dextrose and poly- 
mers of dextrose,? which does not contain lactose or 
@lactose. Within twenty-four hours, reducing sub- 
Wmeances were no longer found in the urine, the non- 
rmentable sugar disappeared from the blood and the 
tal blood sugar became normal. The albuminuria 
sappeared completely seventy-two hours after the last 
ik meal. The baby took the new formula well and 
opped vomiting. He started to gain weight imme- 
ately, rapidly at first and later more slowly. During 
be second and third weeks after the change of formula 
Diet @% apparently ‘had a slight intercurrent infection, with 
bmiting and poor appetite, but recovered spontaneously. 

is liver remained enlarged; its size decreased only 

52 fpshtly during the following two months. Ten days 
38 fer he began to take the ~milk-free diet, the tendon 
14 [flexes were still absent. Thiamine hydrochloride, 
) mg. daily, was then added to his formula; two to 

ree weeks later, knee and ankle jerks became normally 

42 Uiltive. During the second month on the milk-free diet, 
“tee baby became more alert, his cry became vigorous 

hd he smiled and began to be interested in his sur- 
undings. He followed objects with his eyes. When- 
er ophthalmoscopic examination was performed, the 
fundus reflex was visible, indicating that the cata- 
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rah BOA specimen of urine was treated with lead acetate 
t. andy "move interfering substances; the excess of lead was 


moved with hydrogen sulfide, and further decoloriza- 
bn was effected by treatment with charcoal. 

The reduction, by the use of Somogyi’s microreagent 
employed by Nelson (Nelson, N.: Photometric Adap- 
ion of the Somogyi Method for the Determination of 
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injecti0 
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Roentamucose, J. Biol. Chem. 153:375 [May] 1944) corre- 
the logmgended to 0.42 Gm. of dextrose per hundred cubic 
the ongmemeters of urine. The rotation in a 2 decimeter tube 


th a sodium light was 0.63 degrees to the right. 
) > *° of galactose is 81 degrees. Under the assumption 
tt galactose was present, the observed rotation corre- 
nded to 0.39 Gm. of reducing substance per hundred 
bic centimeters, a value in fair agreement with the 
hount determined by reduction. 

Identification: The phenylosazone was prepared from 
clarified and concentrated specimen of urine in the 
al manner. The crystals appeared after fifteen 
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aneous™™nutes’ heating, as they did when the osazone was pre- 
ad soti/m™red from pure galactose. They appeared identical with 
yd galactosazone. After three recrystallizations 
ed spit@™mey melted constantly at 182 C. and when mixed with 
athologammnown specimen of galactosazone did not cause any 


pression of the melting point. Mucic acid was pre- 
ed in small amounts by nitric acid oxidation of 
ne. A brownish red color like that given by galac- 
was obtained in the phloroglucin test. 

7, Nutramigen (Mead Johnson and Company, Evans- 
Ind.), 
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racts had not progressed to the stage of dense opacities. 
On October 27, when the pupils were dilated for a final 
check-up, the cataracts had disappeared completely; 
there was no anomaly of the refracting media, and the 
fundi were clearly seen for the first time and were 
found to be normal. 


During the latter part of the patient’s stay in the 
hospital, while he was on the milk-free diet, the car- 
bohydrate tolerance tests were repeated. For four days 
of his last week in the hospital he was given an evap- 
orated milk formula again. He took this diet poorly, 
vomited a few times, lost 140 Gm. of weight and 
appeared hungry, unhappy and listless. He was then 
put on the lactose-free formula again and sent home, 
where his diet consisted of the formula, orange juice, 
cereals, vegetables and vitamin A, D and B supple- 
ments. During the first week at home he gained 
450 Gm. and later an average of 140 Gm. a week. At 
the age of 6 months, his physical and mental develop- 
ment still were retarded by about two months. His liver 
did not reach normal size until he was 9 months old; 
at that time it still was harder than normal. 


TasLe 2.—Fasting Levels of Dextrose and Galactose * 
in the Blood of J. D. on Milk-Containing 
and Milk-Free Diets 


Dextrose, Galactose, Total Sugar, 
Diet Date Mg./100 Ce. Mg./100 Ce. Mg./100 Ce. 
Milk 8/14 nee 224 
8/16 163 
8/19 ram 170 
8/23 90 116 206 
8/24 74 168 
8/26 88 101 189 
8/28 100 112 221 
8/20 131 34 165 
8/30 133 90 223, 
Milk-free 8/31 96 0 96 
9/14 121 0 121 
9/15 lll 0 lll 
10/19 92 0 92 
10/26 85 0 85 
Milk 10/27 60 91 151 


* The sugar determinations were carried out by the micro- 
method of Folin, modified for use of a photoelectric color- 
imeter (Notes on Operation of the Evelyn Photoelectric 
Colorimeter). The sugar was separated in fermentable and 
nonfermentable fractions according to the method of Somogyi 
(Somogyi, M.: J. Biol. Chem. 75:3, 1927). As galactose is 
designated the nonfermentable fraction, minus a blank value 
of 7 mg. per hundred cubie centimeters, the average amount 
of nonfermentable reducing substance found in normal blood. 
is designated the fermentable fraction plus the 

value. 


As is seen in chart 1, the weight curve declined con- 
sistently during periods when milk was offered. During 
the milk-free periods, a slow, steady gain took place. 
The blood sugar assumed normal values within twenty- 
four hours after use of milk or galactose was discon- 
tinued, and the urine became free of sugar at the same 
time. Albuminuria, which was present as long as the 
diet contained milk, decreased within twenty-four hours 
and disappeared seventy-two hours after administration 
of galactose was stopped. In the course of the four 
day test period on milk at the end of October, traces 
of albumin appeared in the urine after the third day 
but disappeared twenty-four hours after the termination 
of the period. In table 2 are recorded the values for 
fasting blood sugar observed at different times. The 
dextrose level was always normal, while the total sugar 
and the nonfermentable blood sugar (called galactose) 
were elevated considerably as long as the diet contained 
milk. 
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Table 3 presents results of the spinal fluid examina- 
tion. It is evident that galactose diffuses into the spinal 


TasLe 3.—Dextrose and Galactose in Spinal Fluid 
and Blood of J. D. 


Spinal Fluid Blood 
“Dex- Galac- Total Pro-  Dex- Galac- Total 


tose, Sugar, tein, Sugar, 
Mg./ Mg./ Mg./ Mg./ M Mg./ 
Date 10th. 100 Ce. 100 Ce. 100 Ce. 100 Ce. 1600. 100 Ce. 


8/18/44 oe 104 
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spinal fluid levels of dextrose was noted. The cleya. 
tion of spinal fluid protein persisted for at least six jater 
weeks after milk had been discontinued. Se 

For four days, from August 25 to August 28, a 
attempt was made to establish a balance of galactose 
Table 4 gives the figures for the intake and output of 
galactose during this period. The excretion amountej Th 
to 15 to 25 per cent of the intake. So far as can beg hibite 
judged from these few figures, utilization of smallel— dulne 
amounts of galactose appears to be no better than the ings ’ 


of larger quantities, absen 
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18, Review of Clinical Observations.—In this case part 
there was evidence of widespread damage affec{m becan 
been 
had b 
° tein 
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Chart 1—Weight curve, blood sugar and urinary sugar and albumin in relation to ingestion of galactost 
during the hospital stay of J. D. The periods of milk diet are marked by a band in the bottom compartment d 
the chart and administration of galactose for tolerance tests by corresponding short bands in the next highe 


compartment. 


fluid and reaches a level identical with that in the 


. blood, whereas the usual difference between blood and 


TasLe 4.—Galactose Balance of J. D. on Milk Diet * 


Urinary Output 
Intake, %ot 

Date Gm. Gm. Intake Comment 

8/25 13.0 197 15.1 Galactose tolerance test 

8/26 9-9.5 (1.62) (16) 24 hour value calculated 
from 18 hour collection 

8/27 10-11 1.76 17 

8/28 5.5-6 147 25 Dextrose tolerance test 


* The intake of galactose was calculated from the amount 
of milk formula consumed and retained. A test dose of 
galactose was added on the first day. The urine was collected 
quantitatively, except on the second day, when one six hour 
specimen was lost; for this day, the twenty-four hour output 
was calculated from the actually determined hour 
value. 
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ing various organs, as well as general malnutr 
tion and underdevelopment. Enlargement of th 
liver was the most persistent pathologic featur 
and was still present, although less prominen 
three months after milk had been discontinue 
There was only minimal evidence of disturbe 
hepatic function, except for the specific defed 
of the galactose metabolism mh. 


Renal damage was indicated by the albumigifio3s, 
nuria and the cylindruria, but the excretory fungi 11. M 
tion seemed unimpaired. The disturbance wig “@ract 
easily reversible with the cessation of ingestid! 
of galactose. Albumin disappeared from ti 
urine within three days, a decrease being noti 
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able after one day. Traces of albumin reappared 
later when milk was given for three days. 

Secondary anemia was pronounced at an age at 
which nutritional factors do not usually show 
their effects. 

The central nervous system and the eyes ex- 
hibited pathologic changes. Lethargy, mental 
dulness and absence of interest in the surround- 
ings were striking. An additional sign was the 
absence of the tendon reflexes during the earlier 
part of the patient’s stay in the hospital; these 
became normal several weeks after the milk had 
been withdrawn and after thiamine hydrochloride 
had been added to the diet. The spinal fluid pro- 
tein was persistently elevated. Early nuclear 
cataracts were seen; they disappeared within a 
few weeks. 

The presence of cataracts and their disappear- 
ance on a milk-free diet are of particular interest. 
With the exception of Fanconi’s case,° which 
may not belong in this group, cataracts have not 
been described in the galactosemia of human 
beings. In animals, an effect of galactose on 
the crystalline lens has been known since 1935, 
when Mitchell reported her experiments on rats 
fed on a diet rich in lactose.? Some changes in 
the lenses occurred in all and mature cataracts in 
a high percentage of these rats. In subsequent 
studies the author found that galactose was the 
responsible factor in the diet.*° The animals had 
persistently elevated blood sugar values and galac- 
tosuria. No pathologic changes other than those 
in the eyes were noted either in vivo or on post- 
mortem examination.*? Yudkin and Arnold ob- 
served that cataracts develop in young rats 
more readily and more often show the nuclear 
form than in old rats. Of the different forms 
and stages of cataracts described in detail by 
Mitchell, one corresponds exactly to the picture 
seen in our patient ; the zone of increased refrac- 
tion surrounding the nucleus. When galactose 
was omitted from the diet of the rats at different 


_ 8. Dr. Mason mentioned in a personal communica- 
tion that his patient had cataracts, too; this compli- 
cation was not described in the original report. These 
cataracts were discovered late in the patient’s course; 
they did not regress and were treated surgically in a 
conventional manner. 

_ 9. Mitchell, H. S., and Dodge, W. M.: Cataract 
in Rats Fed on High Lactose Rations, J. Nutrition 
9:37 (Jan.) 1935. 

10. Mitchell, H. S.: Cataract in Rats Fed on Galac- 
a Proc. Soc. Exper. Biol. & Med. 32:971 (March) 

ll. Mitchell, H. S., and Cook, G. M.: Galactose 
Cataract in Rats, Arch. Ophth. 19:22 (Jan.) 1938. 

12. Yudkin, A. M., and Arnold, C. H.: Cataracts 
Produced in Albino Rats on a Ration Containing a High 
Proportion of Lactose or Galactose, Arch. Ophth. 14: 
960 (Dec.) 1935. 
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stages of the development of the cataracts, the 
lenticular changes progressed to complete opacity 
in all but a few animals; later, some clearing of 
the periphery took place. In some of the rats in 
which the lesion did not progress to the stage 
of complete opacity, the lenses became com- 
pletely clear.* As far as we know, this experi- 
ment is the first instance in which cataracts 
have been shown ‘to regress. 


Comment.—In view of the diversity of the 
pathologic changes, all of which seem to be more 
or less easily reversible, a discussion of the 
possible mechanism of their origin seems to be in 
order. There are several objections to the hy- 
pothesis of Mason and Turner that malnutrition 
and damage to the various organs are due to 
hypoglycemia, which, in turn, is caused by the 
presence of galactose in the blood. First, hypo- 
glycemia per se, as seen in glycogen storage 
disease and hyperinsulinism, does not produce 
symptoms similar to those of galactosemia. Sec- 
ond, hypoglycemia does not appear to be an 
essential feature of the disease; in our case, 
hypoglycemia was not observed except tran- 
siently during a galactose tolerance test. The 
presence of large amounts of galactose in blood 
and urine appears to be the one observation com- 
mon to all reported cases and to the reports of 
experiments on animals. The galactose occurs 
in the spinal fluid at a level equal to that in the 
blood. From this fact one may infer that it 
readily diffuses into other body fluids and tissues. 
It may be conceived that on some of these tissues, 
or on all, galactose has a toxic effect. Evidence 
for a direct toxic effect of galactose on lens tissue 
was noted by Kirby, Estey and Wiener ** and by 
A. Bakker,’* who observed fine subcapsular den- 
sities when he added galactose to the culture me- 
dium of rat lenses in vitro. Toxic effects on 
the nervous system were observed by Lecog and 
his associates,** who were able to produce des 
crises névritiques, resembling beriberi, in pigeons 
by substituting galactose for saccharose or dex- 
trose in their otherwise balanced diets. The crises 


13. Kirby, D. B.; Estey, K., and Wiener, R. v. E.: 
Study of Effect of Changes in Nutrient Medium on 
Lens Epithelium, Cultivated “in Vitro,” Tr. Am. Acad. 
Ophth. 37:196, 1932. 

14. Bakker, A.: Zur Pathogenese der Galaktose- 
katarakt, Arch. f. Ophth. 140:531, 1939. 

15. Randoin, L., and Lecoq, R.: Influence de la 
nature des glucides alimentaires sur la production 
d’états polynévritiques aigus, récidivants ou chroniques, 
obtenus malgré la présence de levures ou d’extraits de 
levure, Compt. rend. Acad. d. sc. 185:1068 (Nov. 14) 
1927. Lecoqg, R., and Duffau, R.: La guérison du 
déséquilibre alimentaire glucidique aigu chez le pigeon 
et sa répercussion sur le métabolisme glucidique mus- 
culaire, ibid. 206:530 (Feb. 14) 1938. 
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could not be cured and the birds died, even with 
high doses of brewers’ yeast or vitamin B,, un- 
less galactose was omitted from the food. The 
histopathologic. changes in these pigeons were 
confined to the peripheral nerves, whereas the 
central nervous system was apparently intact. 


It may seem paradoxic to ascribe toxic prop- 
erties to a substance which is produced by the 
mammalian organism for the consumption of the 
young. However, galactose appears to be me- 
tabolized with difficulty. It is believed that the 
liver alone has the ability to store it and to con- 
vert it into dextrose and that it cannot be utilized 
without being converted in this manner. The 
ability of the liver to handle galactose is limited ; 
an early manifestation of damage to the liver is 
its failure to remove galactose from the blood 
stream. Apparently galactose is excreted in the 
urine as soon as any considerable amount is pre- 
sent in the circulation. 


The ability of the liver to convert and to store 
galactose seems to be impaired but not com- 
pletely lost in galactosemia. The degree of de- 
ficiency apparently varies in the different cases 


_ and in Mason’s and Goppert’s cases seemed to 


diminish after several years. Our patient 
excreted 15 to 25 per cent of the galactose pres- 
ent in his milk diet; in Gdppert’s patient the 
excretion varied from 30 to almost 50 per cent. 
The remainder of the galactose must have been 
metabolized or stored. Mason and Turner sug- 
gested that large amounts of galactose are stored 
in the liver as glycogen which is not readily mo- 
bilized. The observation of Bell ?* that the glyco- 
gen formed in the liver of galactose-fed rabbits 
has a chain length different from that formed from 
dextrose may offer a substrate for this assump- 
tion. However, no biopsy or necropsy reports 
are available to substantiate this hypothesis. 
Reuss’s report * contains the only description 
of a necropsy on a patient who may be strongly 
suspected of having suffered from galactosemia. 
The typical picture of Laennec’s cirrhosis was 
found. Goodwin*’ briefly mentioned the case 
of a patient observed in Baltimore, in whom a 
malformation of the liver with acinar grouping 
of the liver cells was present; this case has not 


15a. Deuel, H. J.: Intermediary Metabolism of 
Fructose and Galactose, Physiol. Rev. 16:173 (April) 
1936. 

16. Bell, D. J.: Liver Glycogen in Molecular Struc- 
ture of Glycogen Formed After Ingestion of Galactose 
by Fasted Rabbits, Biochem. J. 30:1612 (Sept.) 1936. 

17. Goodwin, T. C.: Anomalies of Carbohydrate 
Metabolism, in Holt, L. E., and McIntosh, R.: Dis- 
eases of Infancy and Childhood, ed, 11, New York, D. 
Appleton-Century Company, Inc., 1940, p. 1359. 
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been reported in detail. It is difficult to believdih eter: 
that the enlargement of the liver in our case andioms « 
in the other cases of survival was due to cirrhosisibrance 
The apparently good prognosis of the disorderfiyas o 
the minimal impairment of other hepatic funcfKimila: 
tions and the reversibility of the enlargement offpresen 
the liver do not tend to support such an assumpiMextrc 
tion. The observations of Reuss and Gopperfithe fir 
suggest that the dysfunction of the liver whicifiemait 
results in galactosemia may be either followed bgmper h 
or associated with cirrhosis or other disease ojmighth 
the liver of the icteric type. With modern therapyfiiter | 
precirrhotic stages of disease of the liver havggpbove 
been shown to regress when the cause was re 
moved ; in galactosemia, such a precirrhotic stag 
may exist, perhaps as the consequence rather thar 
as the pathologic anatomic basis of the physiologif 
disorder. In GOppert’s patient, who was over x 
years old when treatment was started, the proces 
apparently was arrested, but the child never & 
veloped normally, an indication perhaps that thy 2s 
damage had progressed beyond complete repait 
The observation of galactosemia in very youy 
infants makes it likely that the defect is congenita 
That there may be a genetic association of thig] ° 
defect with other diseases of the liver, with vary 8 


3: 


ing manifestations in different members of 
family, is suggested by Goppert’s report. 


CARBOHYDRATE STUDIES 


Special studies were directed toward evalu 10 
ating quantitatively the effects of ingestion 0 
galactose and dextrose on the levels of bol 
sugars in the blood of J. D. For the tolerand 
tests, 1.75 Gm. of carbohydrate per kilogram 
body weight was used in each instance. 

Chart 2 shows the first galactose tolerance tes 
which was done on August 25, when the bab 
was getting an evaporated milk formula. Botht 
dextrose and the galactose blood levels were nei 
100 mg. per hundred cubic centiineters in (WAug. ; 
beginning of the test. After the ingestion @ijest was 
galactose, its level in the blood rose steeper th 
reaching a maximum of 297 mg. per hundreg™e 
cubic centimeters after one and a half hou 
The fall of the curve was much slower, and aff 
nine hours the level was still considerably abov 
the original one. The dextrose underwent } 
almost exactly opposite change, although ‘ 
smaller degree, with a lag of about one-li 
hour. After the initial abrupt rise of the curv 
these opposite movements compensated « 
other so perfectly that the total blood sugar "Hh one 
mained practically constant from the third to OMBxcrete, 
ninth hour. During this test, a minimum O, 
trose level of 40 mg. per hundred cubic centiiivas ch 
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believ@lineters was reached after two hours. No symp- milk,‘the levels of both sugars were followed 
ise andloms of shock were observed. The galactose tol- through the first twenty-four hours of the milk 
‘thosisfrance test was repeated twice while the baby diet. The results are given in chart 5. The 
sorderfmyas on a milk-free diet, with results essentially 
> funcfkimilar to those of the first test. In the test 
nent of™presented in chart 3, the opposite movement of the 
ssumpgmextrose and galactose curves is evident during 
;Opperhe first two hours only ; thereafter, the dextrose 
whicimremained at its low level, between 50 and 60 mg. 
wed bamper hundred cubic centimeters, through the 
ease 4 righth hour, while the galactose fell slowly and 
lerapymiter eight hours reached a level only slightly 
r havampbove the patient’s usual fasting level when he 
vas re 
stagt 
er thar 
siologig 
over 
proces 
ver de Chart 3.—Results of galactose tolerance test on J. D. 
hat thé (Sept. 15, 1944) during a period of milk-free diet. The 
repait test was started three hours after the last meal; the 
formula offered during the later part of the test con- 
youn tained no carbohydrates other than dextrose and its 
Penita polymers. 
of thi 
1 vary galactose level rose gradually in the first part of 
s of each four hour period, to drop slightly at its 
end to levels still above the initial level of each 
period. As the next feeding was given, a new 
rise was superimposed on this higher level, so 


evalu 
tion TOTAL SUGAR 
bot 
lerand 


ram 
FORMULA 


ce test P L7S gm. GALACTOSE /kg. ORALLY 


re nll Chart 2.—Results of galactose tolerance test on J. D. 
in (Aug. 25, 1944) during a period of milk diet. The 
tion Gest was started six hours after the last meal; six hours 


DEXTROSE 


mg./100 ce. 


Nn 
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GALACTOSE 

~ Was on a milk diet. In this test, the galactose dis- 1.75 \gm. GALACTOSE /kg. ORALLY 
bot ppeared from the blood within twelve hours, but 

a" all other tests a much longer time was re- rT 

for its complete elimination. 2 

18" I The galactose in the blood of a normal baby of HOURS 


curvg 
1 


¢ same size who was tested as a control reached Chart 4.—Galactose tolerance curve for a normal 
maximum level of 56 mg. per hundred cubic infant of the same weight as J. D. 

entimeters after one hour and disappeared with- 

gar" one and a half hours. No galactose was that the curve assumed a stepladder pattern. 
| to Oxcreted in the urine (chart 4). The dextrose level showed relatively low post- 
m dH On October 26, when the patient’s formula prandial elevations during the first two periods 
 cel'imas changed from the special preparation to and none after the third one, when the galactose 
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level reached 100 mg. per hundred cubic centi- 
meters. After the third feeding, the dextrose 
stayed at a lower level than the galactose. 
Twenty-four hours after the beginning of the 
milk diet and eight hours after the last feeding, 
the galactose level was 90 mg. per hundred cubic 
centimeters, as it had been during the former 
period of milk diet. However, in contrast to the 
observations during that period, the dextrose level 
was 60 mg. per hundred cubic centimeters. This 
low level may be due to the fact that the evapo- 
rated milk formula did not contain added corn 
syrup, as it had previously. The rise of the 
galactose level in this experiment was much 
slower than in the tolerance tests. Two factors 
seem to be responsible for the difference. The 
amount of galactose administered at any one time 
was less than 1.75 Gm. per kilogram. Further- 


HOURS 


Chart 5.—Values for galactose, dextrose and total 
sugar in the blood of J. D. (November 26) obtained 
throughout the first twenty-four hours of a period of 
milk diet. The milk was given every four hours, with 
an eight hour interval at night. The amount of galac- 
tose administered per feeding was calculated to be 3 Gm., 
or 0.8 Gm. per kilogram of body weight. 


more, from lactose galactose is more slowly ab- 
sorbed in the intestinal tract than when the free 
monosaccharide is offered.’* 


The effect of administration of dextrose on 
the galactose level was studied in two experi- 
ments. The test dose of dextrose was given 
orally in the test done on August 28 and re- 
corded in chart 6. The usual milk formula was 
divided into hourly portions in order to keep the 
blood galactose level as even as possible. The 
dextrose tolerance curve was flat with a deep 
hypoglycemic phase after one and a half hours. 
Such a curve could be expected for a patient 
who was not fasting. The galactose level fell 
maximally by 36 mg. per hundred cubic centi- 
meters. The milk feeding alone might have been 
expected to produce a constant or even rising 


18. Cori, C. F., and Cori, G. T.: Relation Between 
Absorption and Utilization of Galactose, Proc. Soc. 
Exper. Biol. & Med. 25:402 (March) 1927. 
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2 6 
HOURS 
Chart 6.—Results of dextrose tolerance test on J. | 
(Aug. 28, 1944) during a period of milk diet. Th 
usual milk formula was given in hourly portions | 
30 cc., starting two hours before the administration ¢ 
the dextrose, and continuing throughout the test. 


GALACTOSE 


10% DEXTROSE IN SALINE LV, CONTINUOUSLY 
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Chart 7.—Effect of intravenously administered 
trose on the levels of galactose and dextrose in # 
blood of J. D. (Sept. 27, 1944), during a period ! 
milk diet. The test was started eight hours after 4 
last meal. The milk was given by continuous 4 
through a stomach tube, at the rate of about 4) 4 
per hour. Three hours after the beginning of the m 
drip, a continuous intravenous drip of 10 per cent d 
trose in a 0.9 per cent solution of sodium chloride W 
started and continued for eight hours at the rate ‘ 
about 30 cc. per hour. 
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balactose content of the blood. The results of 
his test strongly suggest a depressant effect of 
Hextrose on the galactose level. It was desirable 
9 ascertain whether this effect was produced by 
n action on the intermediary metabolism or by 
nhibition of the intestinal absorption, since the 
bsorption of galactose is known to be retarded 
by the simultaneous presence of dextrose in the 
ntestine.2® In the crucial experiment (chart 7), 
he factor of intestinal absorption was eliminated 
by intravenous administration of the dextrose. 
his time there was an attempt to maintain a 
onstant level of galactose in the blood by drip- 
ing the formula through a stomach tube at an 
ven rate. The patient had been fasting for eight 
ours preceding the test. For the first three 
ours, he received milk alone; then a continuous 
travenous drip of 10 per, cent dextrose in 0.9 
er cent solution of sodium chloride was admini- 
ered at a constant rate for eight hours. A 
lood dextrose level of 158 mg. per hundred 
bic centimeters was reached after one hour 
nd maintained for another hour, after which it 
adually fell. This is an indication of a normal 
taub-Traugott effect. The galactose level rose 
uring the first three hours, when milk alone 
as administered ; this period was apparently too 
ort to establish a constant level. Soon after 
e infusion of dextrose was started, the galactose 
vel dropped definitely, reaching the lowest 
alue three hours later. This level was main- 
ined throughout the period of administration 
{ dextrose. Two hours after the injection of 
extrose had been stopped, the galactose rose 
/ y 50 mg. per hundred cubic centimeters. This 
tve establishes the fact that it is the increased 
extrose content of the blood, rather than factors 
intestinal absorption, which causes the depres- 
on of the galactose level. 
/ Chart 8 shows the results of a dextrose toler- 
ce test performed during the milk-free period. 
* xcept for a delayed fall, the curve appears to 
normal. 
A levulose tolerance test gave results within 
¢ normal range; the levulose rose to a level of 
” ) mg. per hundred cubic centimeters and dis- 
Mppeared from the blood stream rapidly. 
Comment.—The most impressive result of the 
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on J.] 
Th 
rtions 
ration ( 
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red ikperimental studies of the carbohydrate metabo- 
«dod @F in this patient is the demonstration of mu- 
vier Ply antagonistic effects of galactose and dex- 
ous dgmose. It was observed that the administration 
ut 45 GF galactose in tolerance tests consistently pro- 


the mil@iiced a fall of the dextrose level in the blood 


19. Cori, C. F.: The Rate of Absorption of a Mixture 
Glucose and Galactose, Proc. Soc. Exper. Biol. & 
ed. 23:290 (Jan.) 1926. 


BRUCK-RAPOPORT—GALACTOSEMIA AND CATARACTS IN INFANT 
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(see charts 2 and 3). The reverse effect could 
be demonstrated when large amounts of dextrose 
were introduced, either by mouth or by vein 
(charts 6 and 7). A reciprocal relationship be- 
tween the levels of galactose and dextrose has 
been demonstrated by Wagner *° in galactose tol- 
erance tests on a large number of patients who 
did not suffer from a specific defect in their 
galactose metabolism. In these tests it was noted 
that the higher the galactose levels attained, the 
greater was the depression produced in the dex- 
trose curve. 

Such results seem to indicate that galactose 
and dextrose may act in a competitive manner en 
a common metabolic mechanism. This mecha- 
nism in all likelihood resides in the liver, the 
organ concerned with the metabolism of both 
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Chart 8.—Dextrose tolerance curve for J. D. (Oct. 19, 
1944) during a period of milk-free diet. 


sugars. The suggestion of Mason that the blood 
sugar-lowering mechanism of the body may re- 
spond to the level of total blood sugar rather 
than to that of dextrose may be substantiated if 
one assumes that it is the liver which responds 
in such a manner, while the hormonal mechanisms 
respond to the level of dextrose alone. The pri- 
mary importance of the liver in the regulation of 
the blood sugar was established by C. Bernard 
and has been reemphasized by the work of Mann 
and Soskin.** One may therefore assume that 


20. Wagner, R.: Galactose Tolerance Test in Endo- 
crine Disorders in Children, Am. J. Dis. Child. 65:207 
(Feb.) 1943. 

21. Soskin, S.: The Blood Sugar: Its Origin, Regu- 
lation, and Utilization, Physiol. Rev. 21:140 (Jan.) 1941. 
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the liver responds directly rather than through a 
hormonal mediating factor, such as insulin, to the 
level of the blood sugar. There is additional 
evidence against the participation of insulin in 
the galactose metabolism. In diabetic patients, 
as well as in depancreatized animals, the galactose 
tolerance curves are usually normal and insulin 
has little if any effect on the blood galactose 
level.2? Mason was able to demonstrate antago- 
nistic changes in the levels of galactose and dex- 
trose in his patient after injection of insulin; 
in our case only equivocal results were obtained 
in this test. The rise of galactose which Mason 
observed may be explained tentatively by assum- 
ing an action on the liver alone. It might be that 
the low blood sugar level resulting from the 
effect of the insulin stimulates the outpouring of 
both galactose and dextrose from the liver. The 
dextrose would be constantly removed by the 
tissues under the influence of the insulin, thus 
remaining at a low level in the blood, while the 
galactose, which is not deposited in the tissues, 
would remain in the blood in increasing amounts. 


22. Kosterlitz, H.: Untersuchungen iiber die Verwert- 
ung der Galaktose in physiologischen und pathologischen 
Zustanden: iiber die Bedeutung der Galaktosamie und 
der Glykosamie nach oraler Galaktosebelastung fiir die 
funktionelle Leberdiagnostik, Ztschr. f. d. ges. exper. 
Med. 90:465, 1933. Roe, J. H., and Schwartzman, 
A. S.: Galactose Tolerance of Normal and Diabetic 
Subjects, and the Effect of Insulin upon Galactose 
Metabolism, J. Biol. Chem. 96:717 (June) 1932. 
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SUMMARY 


1. A case of galactosemia in a 7 week old 
infant was observed. The clinical features were 
failure to gain and develop normally, vomiting, 
lethargy, bilateral cataracts, enlargement of the 
liver and absence of tendon reflexes. Labora. 
tory examinations revealed the presence of large 
amounts of galactose in the patient’s blood, urine 
and spinal fluid; there were albuminuria, anemi/ 
and increase in the spinal fluid protein. Al 
pathologic signs and symptoms, including the 
cataracts, disappeared gradually after milk wag 
omitted from the diet. 

2. Carbohydrate metabolism in the patient was 
studied by means of tolerance tests, in whic 
galactose, milk formula and dextrose were used 
Mutually antagonistic effects of galactose and 
dextrose were demonstrated ; it is assumed thai 
the two sugars may act in a competitive manne 
on a common metabolic mechanism which reside 
in the liver. 

3. A toxic effect of galactose on the variou 
tissues is suggested as the cause of the extensive 
pathologic changes noted in the disease. 

4. Four or 5 cases of galactosemia were found 
in reviewing the literature. 

5. The disease is probably a congenital anom- 
aly. The few reports available indicate tha 
it may be associated with, or followed by, cir 
rhosis of the liver. 
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PRECORDIAL LEADS IN CHILDHOOD 


COMMENT ON THE PRESENCE OF 


DOUBLE UPWARD DEFLECTIONS IN LEADS 


FROM THE STERNAL REGION OF NORMAL CHILDREN 


RACHEL ASH, M.D. 
PHILADELPHIA 


The publication in 1932 of the paper by Wol- 
eth and Wood * on the value of chest leads in 


he diagnosis of coronary occlusion has been fol- 


owed by numerous studies describing not only 
ariations in the precordial electrocardiogram 
und in association with coronary occlusion but 
lso similar changes that may result from myo- 
ardial damage due to other conditions.” 

Confusion resulting from the use of varying 
ositions of the chest lead and of the remote 
lectrode by different observers led to the formu- 
ation in 1938 * and in 1943 * of recommendations 
pr standardization of precordial leads by a joint 
ommittee of the American Heart Association 
d of the Cardiac Society of Great Britain and 
eland. It was suggested that electrode con- 
ections be so made that relative positivity of 
e precordial electrode be represented in the 
nished tracing by an upward deflection, as is 


From the Department of Pediatrics, University of 
ennsylvania School of Medicine, and the Children’s 
Jospital. 

1, Wolferth, C. C., and Wood, F. C.: The Electro- 
rrdiographic Diagnosis of Coronary Occlusion by the 
se of Chest Leads, Am. J. M. Sc. 183:30, 1932. 

2. (a) Katz, L. N., and Kissin, M.: A Study of 
ead IV: Its Appearance Normally, in Myocardial 
isease and in Recent Coronary Occlusion, Am. Heart 
8:595, 1933. (b) Hoffman, A. M., and Delong, E.: 
tandardization of Chest Leads and Their Value in 
oronary Thrombosis and Myocardial Damage, Arch. 
t. Med. 51:947 (June) 1933. (c) Levy, R. L., and 
ruenn, H. G.: Precordial Lead of the Electrocardiogram 
ead IV) as an Aid in the Recognition of Active 
arditis, Am. Heart J. 10:881, 1935. (d) Master, A. 
.; Dack, S.; Kalter, H. H., and Jaffe, H. L.: Sig- 
fiance of the Absent or Small Initial Positive De- 
ction in the Precordial Lead, ibid. 14:297, 1937. 
!) Vander Veer, J. B., and Edwards, J. C.: The 
ignificance of Small and Absent Initial Positive De- 
tions in the Chest Lead, Am. J. M. Sc. 197:663, 
39. (f) Johnston, F. D.; Rosenbaum, F. F., and 
ison, F. N.: The Ventricular Complex in Multiple 
gre Leads, Mod. Concept Cardiovasc. Dis., 1943, 
3, Standardization of Precordial Leads: Joint Rec- 
mendations of American Heart Association and 
ardiac Society of Great Britain and Ireland, Am. 
tart J. 15:107 and 235, 1938. 


4, Standardization of Precordial Leads (Second Sup- © 


Knentary Report), J. A. M. A. 121:1349 (April 24) 


the case in standard limb leads, and relative 
negativity by a downward deflection. 

Six precordial points were recommended if 
multiple electrodes were to be used, the posi- 
tions to be referred to as C,, C,, Cy, Cy, »C, 
and C,. The first of these points is situated at 
the right margin of the sternum and the second 
at the left margin of the sternum, both in the 
fourth interspace. The remaining points lie on 
a line extending from the second point to the 
apex, at the level of which the line is continued 
around the left side of the chest. The third point 
lies midway between the left sternal margin and 
the midclavicular line, the fourth point at the 
midclavicular line, the fifth point at the left ante- 
rior axillary line and the sixth point at the left 
midaxillary line. 

In 1938, the use of a single precordial lead 
was recommended for ordinary purposes, the 
electrode to be placed on the extreme outer 
border of the apex regardless of the position of 
the apex with reference to the bony points of the 
chest; such a lead was to be known as lead IV. 
Subsequently, the cornmittee on standardization, 
agreeing on the inadequacy of a single lead, sug- 
gested three precordial leads as the least number 
to be regarded as suitable for general purposes. 
The use of the C,, C, and C, positions was 
advised for persons who wished to reduce the 
number of precordial leads to a minimum. No 
decision could be reached on the best location 
for the remote electrode—i. e., whether the pre- 
cordial electrode should be paired with an elec- 
trode on the right arm (CR lead) or on the left 
leg (CF lead) or with a central terminal con- 
nected through equal resistances of 5,000 or more 
ohms to electrodes on each of the three extremi- 
ties (V lead). The committee did not feel it 
desirable to make. any recommendations bearing 
on the question as to whether precordial leads 
should be taken routinely or in selected cases 
only. 

At the Children’s Hospital, precordial leads 
CF, and CF, had been taken routinely within 
recent years whenever the electrocardiographic 
study of a patient had been requested. In view 
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of the doubt in the minds of the committee on 
standardization as to the value of precordial 
leads in all cases, it seemed advisable to review 
the changes noted in such leads previously taken 
at the Children’s Hospital, in order to deter- 
mine if possible whether their routine use should 
be continued. As an initial study, there is pre- 
sented in the present paper an analysis of single 
tracings obtained from the first 150 children 
whose electrocardiographic examination included 
precordial leads, excluding only 3 children whose 
tracings had been taken at a time when they 
were receiving large amounts of digitalis. When 
serial tracings had been taken, only the first 
traeing of the series has been used. One patient 
had been admitted twice, bringing the total 
number of tracings up to one hundred and 
fifty-one. Tracings were taken in the recumbent 
position, an oscillograph type of electrocardio- 
graph being used. 

The ages of these children ranged from 9 days 
to 15 years, the average age being 7.6 years and 
the age of greatest frequency 8 years. 

Adults.— A fair amount of information is 
available concerning precordial electrocardio- 

‘grams of normal adults.® 

Changes in contour of the tracing may be 
noted with a shift in position of the electrode 
on the chest wall. The P wave is usually better 
marked to the right of the sternum than near 
the apex and may be upright or diphasic. In 
leads from the right side of the precordium, a 
Q wave is not normally present, except occa- 
sionally to the right of the sternum.** The R 
wave is small and narrow and the S wave deep 
and relatively broad. The peak of R occurs early 
in the ORS interval. In leads from the left side 
of the precordium, the R wave is tall and rela- 
tively wide, often preceded by a Q wave and 
followed by an S deflection of an amplitude 
lower than that nearer the sternum. The peak 
of R is about 0.02 second later in leads from the 
left side of the precordium than in leads from 

- the right side of the precordium. Between the 

right side of the precordium, where may be ob- 

3* tained QRS complexes with small R and deep 

S waves, and the left side of the precordium, 

which yields tall R and small S waves, there lies 


5. (a) Wood, F. C., and Wolferth, C. C.: Recent 
Developments in’ Precordial Electrocardiography, Mod. 
Concept Cardiovasc. Dis., 1939, vol. 8. (b) Pardee, H. E. 
B.: Clinical Aspects of the Electrocardiogram, ed. 4, 
New York, Paul B. Hoeber, Inc., 1941. (c) Wilson, 
F. N.; Johnston, F. D.; Rosenbaum, F. F.; Erlanger, 
H; Rossman, C. E.; Hecht, H.; Cotrim, N.; Menezes 
de Oliveira, R.; Scarsi, R., and Barker, P. S.: The 
Precordial Electrocardiogram, Am. Heart J. 27:19, 
1944, 
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a transitional zone yielding complexes of inter 


mediate form. The ventricular complexes oj 


leads from this transitional zone may displa 
notching and other peculiarities of form. 

In a normal adult, the maximum upward de 
flection of the ST interval is 2 mm. Depression 
of any degree has been described as abnorm, 
by Katz*® but has been considered as normal }y 


Pardee * up to a maximum of 0.6 mm. The 


T wave is always upright and large in the regio 
of the apex but may be diphasic or inverted in 
the region of the sternum in young adults. 4 
well developed U wave is frequently observed. 


Children.—A few papers have been published 
describing the features of precordial electro. 
cardiograms obtained from normal children’ 
The measurements noted in these electrocardio- 
grams have been summarized in table 1.° 

The only study which included the use oj 
six precordial leads *® was made prior to the 
publication of the recommendations of the Con- 
mittee on Standardization, and the positions 
chosen were not identical with the standard posi- 
tions. In the remaining studies, the precordial 
electrode was placed to the left of the sternum 
with the remote electrode either below the left 
scapula or on the left leg. ¥ 

In these tracings from children, negative P 
waves are reported to be relatively common, 


especially near the sternum. 
As in the case of adults, ORS complexes with 
small R and deep S waves are usually obtained 


6. Katz, L. N.: Electrocardiography, Philadelphia, 
Lea & Febiger, 1941. 

7. (a) Rosenblum, J., and Sampson, J. J.: A Study 
of Lead IV in Children with Especial Reference to the 
Direction of Excursion of the T Waves, Am. Heart J. 
11:49, 1936. (b) Messeloff, C. R., and Pomerantz, A.: 
A Study of Lead IV in Normal Children and in An- 
bulatory Children with Cardiac Disease, Am. J. Dis 
Child. 53:1485 (June) 1937. (c) Master, A. M, 
Dack, S., and Jaffe, H. L.: Chest Leads in Norma 
Children, Proc. Soc. Exper. Biol. & Med. 32:152) 
1935. (d) Robinow, M.; Katz, L. N., and Bohnung, 
A.: The Appearance of the T Wave in Lead IV i 
Normal Children and in Children with Rheumati 
Heart Disease, Am. Heart J. 12:88, 1936. (e) Master, 
A. M.; Dack, S., and Jaffe, H. L.: The Precordid 
Lead of the Electrocardiogram of Normal Children, 
Am. J. Dis. Child. 58:1000 (April) 1937. (f) Dwar, 
P. F., and Shapiro, M. J.: The Four Lead Electro 
cardiogram of Children, ibid. 54:256 (Aug.) 1937. (9) 
Groedel, F. M.; Kisch, B., and Reichert, P.: Changes 1 


terms are in accordance with the revised technic svt 
gested by the committee on standardization. 
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from the right side of the precordium, whereas 
he left side of the precordium yields a reverse 
picture. This is not invariably so, however, since 
some normal children may yield QRS complexes 
from positions near the sternum in which the 
amplitude of R may be greater than of S. 
Even in such instances, however, the amplitude 
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No elevation of the ST interval greater than 
2 mm. has been described. Depression ranging 
from 0.5 to 1 mm. has been observed, especially 
near the sternum ™ and in infants.® 

The most striking variation from the tracing 
from an adult is in the contour of the T wave, 
which is usually inverted near the sternum but 


TABLE 1—Smmary of Published Data on Precordial Leads of Normal Children ® 


and Bohnung 74 


Robinow, Katz 
Master, Dack and Jaffe 


7 
2 to 16 
“20m. Lettof 4to6Om.Leftof 8 Om. Lettof 


Midsternal Line Midsternal Line Midsternal Line 
Left leg ft | 


61 
<1 to 16 


Fig. 1—Comparison of CF and CR leads from 2 children with normal hearts who presented triphasic QRS 
omplexes in the CF: lead: A, a 5 year old girl, and B, a 7 year old boy. The CR: lead in each instance presents 


ot only double upward deflections but also double downward deflections. 


Note the smaller degree of inversion 


of T waves in the CR leads as compared with the CF leads. 


of R tends to increase and the amplitude of S 
to decrease as the apical region is approached. 
(fig. 1). The presence of triphasic complexes 
ith double upward deflections in tracings from 
he sternal region of normal children will be 
ommented on later in the course of this paper. 


may not infrequently be inverted in the region 
of the apex also. The frequency of inverted T 
waves diminishes with the increased age of the 
child. At a position 4 cm. to the left of the mid- 
sternal line, T was found inverted in 55 per cent 
of all children aged 2 to 6 years, in 31 per cent 


Pomerantz 7> 
Position OF C2 Ca 
Position of remote electrode...................... Posterior chest Left leg eee a 
{mits of amplitude (millimeters) i 
1to2 1.5 to —2.0 lto—l lto—1l 0.05 to —1 
8 to 18 1 to 19 1 to 22 1 to 30 1 to 33 
3 to 40 2 to 30 0.5 to 40 0to 17 
BT 0.0 to +2 —1 to +1 lto—1l 0.5 to—1 
1.5 to 4 6.5 to —5 3 to —8 4to—6 5 to—1 
Duration (seconds) 
OE 0.02 to 0.06 
0.08 to 0.18 


of those aged 7 to 10 years and in 5 per cent of 
those aged between 11 and 15 years."° In no 
series has an amplitude of an inverted T wave 
greater than 8 mm. or an upright T wave greater 
than 6.5 mm. been reported. 


Depending on the age of the child and the 
position of the electrode on the chest wall, nega- 
tive, diphasic or positive T waves may therefore 
be normal in childhood. The degree of inver- 
sion is greatest in the region of the sternum. 
Notching is frequently seen, representing one 
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TaBLE 2.—Summary of Electrocardiographic Data for 150 Patients from the Children’s Hospital 


DISEASES OF CHILDREN 


and only if consecutive tracings have been 
obtained from identical points. 


ANALYSIS OF PRECORDIAL ELECTROCARDIOGRAMS 


P Wave.—An amplitude greater than 2 mm. in 
lead CF, or 1 mm. in lead CF,, whether upright, 
diphasic or inverted, or a duration greater than 
0.08 second was considered abnormal (tables 2 
and 3). Simple notching in itself was not 
deemed significant. Such abnormalities were 
noted in the tracings of 10 persons, all associated 


Diagnosis Num 

Rheumatism, active; potential heart disease.......... ree 14 
Rheumatism, active, with carditis..............e.....0 17 
Rheumatism, inactive; potential heart disease......... 13 
Rheumatism, inactive; chronic endocarditis............. 19 
Miscellaneous infections other than above............... 15 
Miscellaneous illnesses of noninfectious origin........... ll 
Congenital cardiac 26 


L.LN.* L.L.N. L.L.N. L.L.A. LLA. 
P.L.N. P.L.A. P.L.A.(?)¢ P.L.N. 
10 3 1 0 0 0 
9 2 0 1 5 0 
R 1 0 0 0 0 
12 1 1 2 3 0 
43 7 2 3 8 0 
10 1 0 5 4 0 
13 0 0 1 0 1 
6 1 0 2 2 0 
gb 0 4 3 7 0 
14 0 2 0 0 0 
98 9 8 14 21 1 


“a. 
rd ‘Abbreviations: L.L., limb leads; P.L., precordial leads; N, normal; A, abnormal. 
: } + Triphasic QRS complex was present in a single tracing; no further electrocardiograms were taken. 
.. t Includes 16 cases of acute glomerulonephritis, 1 of acute pyelonephritis and 4 of chronic nephritis. 


; § One child was admitted twice. 


TABLE 3—Summary of Abnormalities in Leads CF: and CF. 


Patients, Abnormal Abnormal Absent Large Positive 
Diagnosis Number* Deviation QRS? QRS? R T 
Lead CF2 


13 

4 

0 

3 

Congenital cardiac anomaili 7 

Lea 

1 

Miscellaneous infections.............--...- 0 

Noninfectious conditions 1 

Congenital cardiac abnormalities..................... : 


loocone 


a 


6 a 2 ft 1 0 

1 2 0 0 0 0 

0 0 1 0 0 0 

1 0 0 0 0 2 

2 4 4 0 0 2 

0 0 2 0 0 0 
1 10 10 9 4 1 4 
CF. 

1 1 0 2 2 

0 0 0 0 0 

0 0 0 0 0 

1 0 0 0 0 

1 0 0 0 0 

0 0 0 0 0 

3 1 1) 2 2 


wl oooon 


t Triphasie or splintered QRS 


phase as the T wave passes progressively from 
an inverted through a diphasic to an upright 
configuration, at first with a broad, notched or 
double-peaked summit and finally with an 
angulated apex (fig. 1). Not only may the 
contour of the T wave vary considerably in the 
same child at different points on the precordium, 
but pronounced variations in contour at the same 
precordial position may also be noted in tracings 
taken a few months apart. Variations in con- 
tour of T waves, therefore, may be considered of 
significance only if they occur in rapid sequence 
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* Exclusive of persons with questionable abnormal QRS complexes. 
+ Triphasic QRS complex present in a single tracing; no further electrocardiograms taken. 


with similar changes in the limb leads. In only 
2 instances were variations more striking in the 
precordial leads than in the limb leads. In all 
10 instances, abnormal P waves were noted i 
the CF, lead; in only 3 cases were they presen! 
in the CF, lead also (table 3). 

ORS Deflection—The presence of a Q wave 
in the CF, lead is considered abnormal. No such 
Q wave was noted in the present series. In 
previous reports on precordial electrocardio- 
grams from normal children, no Q wave 0 
amplitude greater than 3 mm. had been noted it 
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ASH—PRECORDIAL LEADS 


the apical region. Six children in the present 
series yielded Q waves in the CF, lead with 
amplitude greater than this (range 4 to 6.5 mm.). 


of 15 children in the present series. Two, how- 
ever, presented no evidence of heart disease or 
of an infectious state at the time the tracing was 


Fig. 2—Abnormal precordial leads from an 8 year old boy with active --eumatic infection who presented 


no clinical signs of cardiac involvement. 


April 5, 1943: R, absent; R’, small; P, negative, slightly deeper than 


normal, and T, inverted in each precordial lead. April 10, 1943: (standardization incorrect; 1.2 cm. instead of 
lcm.) P now upright, R of normal amplitude, T upright in CFs. Limb leads normal with top normal PR (0.16). 


In all instances, the Q wave was less than 25 per 
cent of the associated R wave. One of these 
tracings (with a Q wave of 4 mm.) was obtained 
irom a normal child with a juvenile functional 
systolic murmur, because of which she had been 
referred for study. Because of the high ampli- 
tude of the associated R waves, it was decided 
that none of these Q waves could be considered 
abnormal. 

An absent R wave or one smaller than 1 mm. 
in either lead was considered abnormal. Such 
small or absent R waves were observed in 4 
children, all with rheumatic infection (fig. 2). 
Two were noted in the CF, lead only and two in 
both precordial leads. The limb leads were 
normal in 3 children. Two of the latter children 
showed no clinical evidence of cardiac involve- 
ment. 

Triphasic Complexes——Triphasic complexes 
(double upward deflection ; M-shaped QRS com- 
plex) have been described as always abnormal in 
leads CF, and CF,° and as having the same 
significance of the presence of myocardial dis- 
tase as absence of an initial deflection.24 Such 


ittiphasic complexes were noted in the CF, leads 


Fig. 3.—Comparison of CF and CR leads from an 
11 year old boy with normal heart who presented a 


triphasic QRS complex in the CF; lead. Precordial 
electrode placed in (A) the third interspace at the 


right margin of the sternum, (B) the fourth inter- 


space and (C) the fifth interspace. Distortion of QRS 
complexes is still present in the CR leads. Note that 
T waves are more nearly normal in the CR leads than 
in the CF leads. 
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taken. One child, referred because of a history seemingly normal hearts. Such complexes have cordial 
of hemorrhagic nephritis three years previously, been present more frequently in CF, leads thanfi second 
had made a complete recovery from his nephri- in CF, leads. Tracin; 
tis and presented no clinical evidence of cardiac Messeloff and Pomerantz,’ using a precordial second 
abnormality. The second child had been in bed electrode in the C, position with the indifferent {may sh 
two months previously with a febrile illness electrode placed posteriorly to the left of thegMare not 
associated with cough, diagnosed by one physi- and fif 
cian as due to virus pneumonia and by a second i i i Sinet 


physician as rheumatic because of the presence of wt yie 
such ¢ 


only 6 


Fig. 5 
July 3, 1 


Fig. 4.—Electrocardiograms from 2 children with acute hemorrhagic nephritis presenting a transient triphasi 1943 ; (tl 
QRS complex in the CF: lead. A, a 7 year old boy with an onset of nephritis, Feb. 10, 1943; maximum bloo deflection 
pressure 140 systolic and 106 diastolic, heart normal clinically and limb leads normal. B, a 5 year old boy with old) rhet 
an onset of nephritis, March 3, 1943; maximum blood pressure 140 systolic and 98 diastolic, cardiac gallo 
rhythm, enlarged liver and inversion of T waves in lead I. he distc 


only di 
a transient systolic murmur. At the time the treatment of various orthopedic conditions A . 
electrocardiogram was taken, the child was well, Rosenblum and Sampson,”* also placing tht Mlectrode 
with normal sedimentation rate and no clinical remote electrode on the posterior wall of theMthe thir 
or roentgenologic evidence of cardiac disease. chest, reported the presence of triphasic com fitively 
Recently, similar triphasic complexes have been plexes in 12 out of 50 normal children betweet {previous 
noted in the tracings of 4 other children with the ages of 1 month and 16 years. Their preg#tom an 


|| 
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cordial electrode, however, covered the left 
second, third and fourth sternocostal junctions. 
Tracings taken from positions as high as the 
second and third interspaces in normal persons 
may show distortions of the QRS complex that 
are not present in tracings taken from the fourth 
and fifth interspaces. 

Since the region to the left of the sternum 
may yield triphasic complexes in normal children, 
such complexes were considered abnormal in 
only 6 children in whom the transient nature of 
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6 children with transient triphasic QRS com- 
plexes, 4 were suffering from rheumatic infection 
and 2 from hemorrhagic nephritis (fig. 4). (In 
an additional child with rheumatic infection 
such complexes were obtained in the second trac- 
ing of a series [fig. 5].) The associated limb 
leads were normal in the tracings of 4 children, 
3 with rheumatic infection and 1 with hemor- 
rhagic nephritis. Two of the rheumatic chil- 
dren presented no clinical signs of cardiac in- 
volvement. 


Fig. 5—Electrocardiograms from a 12 year old boy with active rheumatic carditis. Limb leads were normal. 


July 3, 1943; diphasic QRS in CF: with notching of S near the base line; high-peaked T in CF,. 


Aug. 12, 


1943 : (the tracing in lead III has been incorrectly mounted so that all complexes are reversed) double upward 
deflection in CF; and polyphasic T wave of low amplitude in CF. April 7, 1945: (the boy is now 14 years 
old) rheumatism inactive, single upward deflection in CF: and upright T in both precordial leads. 


he distortion seemed proved by the presence of 
only diphasic complexes in subsequent tracings. 
hese subsequent tracings were taken with the 
tlectrodes placed to the left of the sternum in 
he third, fourth and fifth interspaces respec- 
vely so as to eliminate the possibility that 
previous tracings had been obtained erroneously 
tom an interspace other than the fourth. Of the 


In 9 children from whom only a single tracing 
had been obtained the abnormal nature of the 
triphasic QRS complexes present in the CF, lead 
was considered unproved. These include the 2 
normal children previously described, 1 child 
with virus pneumonia, 4 children with congenital 
cardiac anomalies and 2 with rheumatic infection. 


rallop 
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In precordial leads paired with an electrode on 
one extremity, the potential variations of the 
precordium are distorted by the potential varia- 
tions of the limb electrode. It has been sug- 
gested by Wolferth® that the production of 
triphasic QRS complexes in precordial leads 
from normal children may be the result of the 
magnitude of the variations of potential. in the 
limbs of children, which frequently are especially 
high in the left leg. Q and S waves tend to be 
prominent in the limb leads of the child. Since 
variatigns of potential from the left leg are sub- 
tracted from the variations of potential trans- 
mitted to the precordial electrode from the under- 
lying cardiac surface, distortion due to prominent 
_ Q or S waves in the left leg electrocardiogram 
may thus result in double upward deflections in 
the precordial lead. 
This theory would seem to be supported by 
the fact that the six children who have come 
under observation with normal hearts which 
yielded triphasic ORS complexes in CF, or CF, 
leads all presented prominent S waves in the 
limb leads (amplitude ranging from 2.5 to 4 
mm. with an average of 3.9 mm.). In the trac- 
ings from the 6 children with transient QRS 
complexes assumed to be abnormal, S and Q 
waves were of relatively small amplitude in the 
limb leads (1 mm. or less in 4 children and 1.5 
to 2 mm. in 2). Whether a triphasic ORS com- 
plex in the precordial lead of a child who presents 
minimal S and Q waves in the limb leads may 
be assumed to be abnormal is problematic. 
Variations of potential in the right arm of 
all persons whose limb leads present normal ‘T 
wave patterns are lower than those in the left 
leg.*° The use of CR leads in childhood has 
therefore been recommended by Wolferth® in 
order to minimize distortion in the precordial 
electrocardiogram which might be due to high 
variations of potential in the left leg. A com- 
parison of CF and CR leads in 3 normal chil- 
dren whose CF, lead had yielded triphasic 
complexes showed distortion still present in the 
.CR leads (figs. 1 and 3). These CR leads, 
however, presented P waves and T waves of 
greater amplitude when upright and of lower 
amplitude when inverted than did the CF leads. 
The fact that the precordial electrocardiogram 
will reflect most nearly the variations of poten- 
tial transmitted to the precordial electrode when 
this electrode is paired with one from the point of 


9. Wolferth, C. C.: Personal communication to the 
author. 

10. Wolferth, C. C., and Wood, F. C.: The Pro- 
duction of Differences Between Precordial Leads CR, 
CL and CF, Based on Limb Lead Findings, Am. Heart 
J. 20:12, 1940. 
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lowest potential has been pointed out by Wol. 
ferth and Wood.?° 

Pronounced splintering of R or S waves wa; 
considered abnormal, as was a duration of QRS 
greater than 0.09 second. Such splintering was 
noted in the CF, lead of 4 children with con. 
genital cardiac anomalies, associated in 2 in. 
stances with prolongation of QRS to 0.10 second, 
The ORS complexes in the limb leads all showe; 
some abnormality. Complexes in the CF, lead 
were normal or showed slurring or notching oj 
the R or S wave (fig. 6). 

Deviation of ST.—A deviation greater than 
2 mm. above or 1 mm. below the isoelectric lin 
was considered abnormal. No elevation of ST 
of this degree was noted. Depression of ST 
was present in the tracings of 2 children (| 
with active rheumatic carditis and 1 with chronic 
nephritis ). 

T Wave.—Amplitude of an upright T wave 
greater than 8 mm. in the CF, or CF, leads or of 
an inverted T wave greater than 8 mm. in the 
CF, lead or 6 mm. in the CF, lead was con- 
sidered abnormal. Amplitude as great as 8 mm 
in the CF, lead has not previously been reported, 
but an upright T wave of this magnitude was 
found in the tracing of a normal 10 year old git! 
in the present series. Only 2 children, both with 
rheumatic infection, yielded T waves with ampl- 
tude that exceeded these limits. 

It is to be noted that if CR leads are to be 
used in preference to CF leads in childhood the 
normal limits of amplitude of P and T wave 
will need to be determined in the CR leads. The 
few measurements on precordial electrocardic- 
grams in childhood hitherto reported have been 
based on the use of CF or CB leads, the mos 
frequent determinations having been made it 
the C, position. In average children, T waves 
in CR leads tend to be of higher amplitude when 
upright and to show a lesser degree of inversion 
—i. e., to be more nearly normal than T waves 
in the CF leads. The incidence of inverted 1 
waves in normal children will be less in CR leads 
than in CF leads (figs 1 and 3). 

Not a sufficient number of analyses of pre 
cordial leads from normal infants and childret 
have been reported to enable one to decide 4 
what age the presence of an upright T wave i! 
tracings from the region of the sternum may 
considered abnormal. No such waves have bee! 
reported for normal children under the age 
12, but the total number of observations la 
been small. In the present series, upright 7 
waves in the CF, lead were obtained from !! 
children aged 10 to 14 years inclusive and fro! 
4 children aged 7 to 9 years. Two (aged 9 am 
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10 years respectively) presented normal hearts 
and were suffering from no infection. Five 
(aged 7 to 13 years) were children with inactive 
rheumatic infection and no clinical evidence of 
cardiac damage. The remaining 8 children 
(aged 8 to 14 years) were suffering from organic 
cardiac damage, either rheumatic or congenital in 
origin, or from active infection. In all instances 
upright T waves were also present in the CF, 
lead. It was considered advisable to regard the 


in the limb leads. The second 4 year old child 
was ill with celiac disease and severe anemia. 
Of the 2 infants, 1 had a congenital cardiac 
anomaly with associated severe pulmonary infec- 
tion; the second, polycystic kidneys with pyelo- 
nephritis and hypertension. For the purpose of 
this analysis, it was decided to consider these 
T waves abnormal. 

Since delayed conduction time and arrhythmia 
may be observed equally well in standard and in 


Fig. 6.—Electrocardiograms from 3 children with congenital cardiac anomaly (clinical diagnosis, interatrial 
eptal defect) with abnormal notching of QRS complexes.. A, a 6 year old girl: S; slurred at apex; Re notched, 
ind S in CFs splintered. B, a 14 year old boy: R: S: and Re slurred, Rs notched, QRS polyphasic in CFs, and 
<and S slurred in CF.. C, an 8 year old boy: QRS complexes slurred or notched in all limbs and precordial 


eads, and QRS triphasic in CF). 


pright T waves obtained from the sternal region 
{ these older children as normal. 

Whether such upright T waves in both leads 
should be considered normal in 2 girls aged 4 
years each and in 2 infants less than 6 months 
bf age seemed less certain. One of the 4 year 
bld youngsters was suffering from a congenital 
ardiac lesion associated with cyanosis; con- 
ordant inverted QRS complexes were present 


precordial leads, the presence of these findings 
was ignored. 


COMPARISON OF CF, AND CF, LEADS 


Abnormal characteristics were present in the 
CF, lead three times as frequently as in the CF, 
lead (table 3). This was due in large part to 
the prominence of changes in the P waves and 
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of in this lead as ambulant children with heart disease than couldn th 
& compared with t , lead. be secured from standard leads. the 
According to Robinow, Katz and 
i COMPARISON OF LIMB LEADS AND tall and broad P waves, absence of R waves, devi. dipha: 
= PRECORDIAL LEADS ation of ST (more than 2 cm. above or any extent [Mell 2 
= For 98 children the tracings obtained from below the isoelectric line), prolongéd span, pro.fMinvert 
= both limb and precordial leads were considered nounced notching and triphasic appearance offMof inv 
“I to be within normal limits. For 22 children QRS were the only signs of disease of the heart[ifleads 
= both sets of leads were considered abnormal, to be obtained in a single CF, lead from a rheu-numb 
a including 1 child with a questionably abnormal matic child. In contrast with the adults, thelfregion 
: triphasic QRS complex in the CF, lead. For contour of the T wave in a single record was ofwith ¢ 
. 31 children (20 per cent of the group) there 0 value because of the fact that in normal chil jexes 
a was disagreement between observations in limb ren negative and diphasic T waves are Comiihe co 
se and precordial leads. These include 8 children mon. These authors, however, did find a higher The 
* for whom no decision could be reached as to the incidence of negative, diphasic and polyphasi f feat 
:: » lead. ve stages of the disease, than in . 
a Excluding those tracings with questionably the normal control group. Serial curves from a 
7 incidence of normal limb leads associated wit ency toward increase in amplitude o 

<4 abnormal precordial leads (11 per cent) was waves as the activity of the ieee infecticajme PO" 
4 obtained from the 63 children suffering from subsided, together with deviation of the ST Seg- ie b. 
a rheumatic infection. Only one such combination ment in the acute stage in 4 cases and variation ine" a 
: of leads (5 per cent) was noted in the electro- contour of the T wave in 16 cases during the a. r° ‘ 
cardiogram from the 20 children with nephritis. tive stage as compared with the stage of clinicd “7 
; "The nephritic group, on the other hand, produced improvement. In 4 cases the changes in the Tgpumver 
: the highest incidence of tracings in which the wave were confined to the precordial lead. ae 
- limb leads were abnormal and the precordial Having found that in 10 of 20 normal children n : e 
: leads normal (25 per cent). This combination was __ the contour of the T wave in the precordial leadfMParcdiog 
fe found in only slightly less than 5 per cent of the had changed over a period of six to eight months single 
rheumatic children. There was no discrepancy Robinow and his associates advised the exercisi™mences b 
2 _ in observations among the group of children with of caution in the interpretation of changes in thigmdults a 
f congenital cardiac anomalies or among those T wave in serial electrocardiograms. It has beeujiference: 
whose hearts were considered normal, with or the experience at the Children’s Hospital off norm 
i: without the presence of functional murmurs. Philadelphia that rapid changes in the T wav tracir 
: Of particular interest are 3 children with ac- may in some cases be noted during the earlffhormal 
: tive rheumatic infection and no clinical evidence weeks of active rheumatic infection. The diagfierson | 
: of cardiac involvement whose limb leads were nostic importance of changes in the T wave ifMtrated | 
< considered to be within normal limits but whose precordial electrocardiograms repeated within Braphic 
4 precordial leads revealed abnormalities which period of days rather than of months shoulffhephriti 
; were interpreted as indicating the presence of ee not nb wp The final cig uch as 
myocardial damage—absence of R waves in 2 of Robinow and his associates regarding Mi abnor 
pi transient presence of a triphasic QRS com- _ limitation of the practical value of the precordi stimate 
_ plex in 1. lead in children suffering from rheumatic hea What 
 Dwan and Shapiro," using a single precordial so far as bails ‘ca 
found thatthe fourth ead fom 33° well marked chronic rheumatic endeartis 
. children with congenital heart disease added no child i ly will dial 7 ds adem lea 
: information to that obtained from standard limb CUNCTEM Only rarely will precordial lea pg of aur 
: In the cone of with eubacute information that cannot be obtained from th 

; leads. h f th standard limb leads. In a small number of se 
rheumatic heart disease, however, use OF dren with active rheumatic infection, however fad fror 
: fourth lead raised the incidence of a wrpemaed the precordial leads may yield clues to the pres id in det 
graphic changes which could he myocardial damage that cannot be Pulse s 
cardial damage to 36 per cent, as compared with joined from the limb leads or from clinica Waves 
: an incidence of 29 per cent in limb leads only. . amination. aves dt 
Messeloff and Pomerantz,” also using the CB: COMMENT , 
lead, came to the conclusion that the precordial In comparison with the precordial clectt ical 
; lead supplied no further information concerning cardiograms of adults, the most striking findi"g{{m, j. pj. 


in those of normal children are the tendency to 
the presence of negative P waves especially in 
the region of the sternum and of negative or 
diphasic T waves in the region of the apex as 
well as of the sternum. (The incidence of such 
inverted P and T waves as well as the degree 
of inversion may be expected to be less in CR 
eads than in CF leads.) In addition, a small 
‘Mmumber of normal children will yield from the 
region of the sternum triple QRS complexes 
vith double upward deflection or diphasic com- 
plexes with R waves greater in amplitude than 
he corresponding S waves. 

The presence in tracings from normal children 
f features which would be interpreted as ab- 
iormal in adults necessitates the use of caution 
n the interpretation of a single electrocardiogram 
pbtained from one or more precordial positions 
n childhood. Some of the electrocardiograms 


. Mmeported as normal in the present series might 
>Ction 
ya ave shown themselves to be abnormal, how- 
on ime’ 1f compared with subsequent tracings taken 
e acgetom identical positions within a short period. 


\ few were so proved to be abnormal, but the 
umber of serial tracings was too small to war- 
ant a comparative analysis. The error inherent 
n the reading of a single precordial electro- 
ardiogram applies also to the interpretation of 
single set of limb leads. Although the differ- 
inces between the limb leads of children and of 
dults are relatively small as compared with dif- 
erences between the precordial leads, the limits 
Mf normal variation in limb leads are so great that 
tracing which must be diagnosed as within 
hormal limits may actually be abnormal for the 
berson concerned. This has been well demon- 
trated by various authors in serial electrocardio- 
raphic studies of patients with acute glomerulo- 
ephritis."* In an analysis of single tracings, 
uch as the present one, therefore, the incidence 
Mf abnormal electrocardiograms must be under- 
stimated. 

What diagnostic information can precordial 
rads contribute? Conduction defects and most 
mthythmias are no better demonstrated than in 
mb leads. In cases of paroxysmal tachycardia 
t of auricular fibrillation in which P waves can- 
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“chilggeet be seen clearly in the limb leads, a precordial 
eve’ from the right of the sternum may be of 
pres id in determining the site of origin of the cardiac 
e obm™Pulse since this region tends to yield prominent 


P waves. In the present series, abnormal P 
aves due to enlargement of the auricles, how- 


ll. Ash, R.; Rubin, M. I., and Rapoport, M.: Elec- 
ocardiographic Variations in Acute Glomerulonephritis, 
m. J. Dis. Child. 67:106 (Feb.) 1944. 
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ever, were better demonstrated in limb leads than 
in precordial leads. 

Certain conditions in adult life for which pre- 
cordial leads are most likely to yield information 
of diagnostic importance rarely present problems 
in childhood—myocardial infarction, for example, 
or differentiation between right and left bundle 
branch block. It is possible that a more exact 
study of multiple precordial leads in congenital 
cardiac anomalies may yield a clue to the pres- 
ence of hypertrophy of the right or left ventricle 
or both, which, added to information obtained 
from clinical and roentgenologic examination, 
might lead to a more exact anatomic diagnosis. 

The most important information to be supplied 
by the electrocardiogram in childhood is that 

leading to the detection of myocardial disease 
due to infection. It is to be emphasized that 
changes in the electrocardiogram which may be 
so interpreted, whether in limb or precordial 
leads, are not in themselves specific. Similar 
variations may reflect the end result of myo- 
cardial damage due to etiologic factors of widely 
differing nature. The possible site of injury 
may at times be postulated from the electro- 
cardiographic picture. The probable etiologic 
agent, however, can be determined only on the 
basis of associated clinical signs. For example, 
one is not justified in making a diagnosis of 
rheumatic infection on the basis of a prolonged 
PR interval alone even though such an electro- 
cardiographic feature occurs not infrequently in 
association with this disease. In the present 
series, prolongation of the PR interval was ob- 
served in 3 children suffering respectively from 
a congenital cardiac anomaly, erythroblastic 
anemia and chronic nephritis. If the clinical 
picture, however, justifies the diagnosis of rheu- 
matism or of any specific infection, the presence 
of abnormal or rapidly changing complexes 
within the standard or precordial electrocardio- 
gram justifies the assumption that myocardial 
damage exists. 

Since rheumatic infection is the most impor- 
tant disease that may attack the heart of child- 
hood, it is of interest that in the present series, 
as in previous studies,““* a small group of chil- 
dren with active rheumatic infection showed ab- 
normal changes in the precordial leads that were 
not present in the limb leads. Three such chil- 
dren in the present series showed no clinical 
signs of cardiac involvement. The use of pre- 
cordial leads for children with active rheumatic 
infection would seem to present an additional clue 
to the presence of myocardial damage in a small 
number of cases. In acute glomerulonephritis, 
on the other hand, electrocardiographic changes 
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were seen more frequently in the limb leads than 
in the precordial leads. 


SUMMARY 


An analysis of the precordial leads CF, and 
CF, (single tracings) taken from 150 children 
is presented. 

The reported differences between the pre- 
cordial electrocardiogram of the normal child 
and of the adult are described. In addition, the 
occasional presence of triphasic QRS complexes 
with double upward deflection in tracings taken 
from the sternal region of the normal child is 
noted. 


DISEASES OF CHILDREN 


In the group of children with acute glomerul. 
nephritis there was a greater tendency to the 
presence of abnormal changes in the limb lead; 
than in the precordial leads. 

Abnormal precordial leads associated with 
normal limb leads were noted with greatest fre. 
quency among the children with active rheumatic 
infection. 

There was no discrepancy in the diagnosis of 
precordial and limb leads from children with 
congenital cardiac anomalies or with hearts con- 
sidered to be normal, with or without the pres. 
ence of juvenile functional murmurs. 
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TRICHURIASIS 


IN CHILDREN 


A CLINICAL SURVEY OF FIFTY CASES AND REPORTS OF THREE CASES 
WITH HEAVY INFECTION AND STRIKING CLINICAL SYMPTOMS 


MAJOR LAMONT WHITTIER, LIEUTENANT COLONEL NATHAN H. naman 
anD MAJOR JOHN FLEEK MILLER 


MEDICAL CORPS, 


Most patients with trichuriasis show little or 
o clinical evidence of infection. From time to 
ime, however, authors have recognized that un- 
sually heavy infection may result in severe ill- 
hess. Swartzwelder? reported the cases of 81 
hatients admitted to Charity Hospital, New 
Drleans, because of trichuriasis. Craig and 
aust * have stated that in cases of heavy uncom- 
blicated whipworm infection, the patients show 
pronounced emaciation, dry skin, mucous diar- 
thea, rarely with blood, and a reduction in hemo- 
lobin to 40 or 50 per cent. These authors 
tated that such conditions may suggest severe 
ncylostomiasis and that patients so parasitized 
oon succumb to the disease unless the worms 
re removed. In 1908, Musgrave, Clegg and 
olk * reported 4 cases of severe trichuriasis in 
he Philippines. The patients were adults, 1 of 
thom died. Deaths of 3 children, attributed to 
richuriasis, have been reported. One was re- 
orted by Jamieson and Lauder * in 1910, and 2 
ere reported in 1917 by da Matta.° 


SOURCE OF MATERIAL 


Fifty cases of unmixed whipworm infection 
ere analyzed in an attempt to find additional 
formation in regard to trichuriasis in children. 
he patients were admitted to the pediatric wards 


’ 


fany cases with most striking symptoms were 


From the Pediatric Section of the Medical Service, 
porgas Hospital, Ancon, Canal Zone. 

1. Swartzwelder, J. C.: Clinical Trichocephalus 
richiuris Infection: An Analysis of Eighty-One Cases, 
m. J. Trop. Med. 19:473-481 (Sept.) 1939. 

2. Craig, C. F., and Faust, E. C.: Clinical Para- 
joey, ed. 2, Philadelphia, Lea & Febiger, 1940, 


3. Musgrave, W. E.; Clegg, M. T., and Polk, M.: 
tichocephaliasis, with Report of Four Cases Including 
yne Fatal, Philippine J. Sc. 3:545-566 (Dec.) 1908. 

4, Jamieson, J. G. S., and Lauder, J. M.: Cases of 
“| Trichocephaliasis in a Child, Brit. M. J. 2:1772, 


5. da Matta, A.: Enterotrichocephalose, Brazil méd., 
io de Janeiro $4: 141-143, 1917. 


ARMY OF THE UNITED STATES 


not included in this review because the presence 
of other helminths complicated the picture. It 
was not surprising to find these cases of poly- 
parasitism, because a child who ingested enough 
embryonated ova of Trichuris trichiura to cause 
a heavy infection to develop was apt to pick up 
ova of other helminths, especially those of Ascaris 
lumbricoides. 


CLINICAL CONSIDERATIONS 


Location of Dwellings.—Living conditions in 
the Republic of Panama and the Canal Zone were 
separated into three types as follows: 


1. United States government communities, lo- 
cated in the Canal Zone, characterized by mini- 
mal crowding, excellent toilet and sewage dis- 
posal facilities, paved streets and landscaped 
yards. Only 3, or 6 per cent, of the children 
studied in this survey came from such communi- 
ties. 

2. Principal cities of the Republic of Panama 
(Colon and Panama). In the center of these 
cities, overcrowding among the poor is common- 
place, facilities for sewage disposal are adequate, 
although not used to the fullest extent by an un- 
informed populace, and streets and alleys are 
paved. In the outskirts of these cities, however, 
facilities for sewage disposal are minimal, the 
streets unpaved and landscaping absent. Twenty- 
two, or 44 per cent, of the children came from 
such cities. 


3. Rural or semirural communities in the 
Canal Zone or the Republic of Panama (in- 
terior), where population is sparse, living con- 
ditions primitive and sanitation conspicuous by 
its absence, even outhouses being seen infre- 
quently. Exactly half of the patients came from 
such communities. 

Age.—The youngest patient was 12 months of 
age. Six, or 12 per cent, were from 12 to 19 
months of age, 22, or 44 per cent, were from 
2 to 6 years of age and the remaining 22, or 44 
per cent, were more or less evenly distributed 
among the ages ranging from 7 to 12 years. 
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Thus 56 per cent were under 7 years of age. 
In the 81 cases reported by Swartzwelder,’ only 
6 children (7.4 per cent) were under 5 years of 
age, 27 (33.3 per cent) from 6 to 10 years of 
age, 29 (35.8 per cent) from 11 to 15 years of 
age and the remaining 19 patients (23.5 per 
cent) from 16 to 25 years of age or older. 


Sex.—In this series, there were 28 boys and 22 


girls. 

Race.—Only 3, or 6 per cent, of the children 
were white; 31, or 62 per cent, were Negro, and 
16, or 32 per cent, were mestizo. 


SYMPTOMATOLOGY 


The symptoms were difficult to evaluate be- 
cause many in this group of 50 patients were 
admitted to the hospital for treatment of other 
illness and not because of infection with Trichuris 
trichiura. However, the illness of 11, or 22 per 
cent, was diagnosed solely as trichuriasis. The 
same number (11, or 22 per cent) were admitted 
because of malaria. This was the most common 
cause for admission among those with associated 
unrleated diseases. 


Frequency of Symptoms Observed in Trichuriasis 
in Children 


Number of 


Symptoms Patients Per Cent 


In 31, or 62 per cent, of the patients there 
were no symptoms except those obviously attrib- 
utable to the coexisting disease. The symptoms 
due to trichuriasis have been listed in order of 
frequency in the table. The most common com- 
‘plaint was abdominal pain or distress. How- 
ever, in only 1 patient was the pain localized 
in the right lower quadrant of the abdomen, 
thereby simulating appendicitis. Swartzwelder * 
found that 59 of his 81 patients complained 
chiefly of abdominal pain, and in 16 the pain was 
localized in the right lower quadrant. He noted 
15 with constipation, 5 with diarrhea and an ad- 
ditional 2 with alternating diarrhea and consti- 
pation. Two of his patients had blood in the 
stools. Only 1 of the present series had consti- 
pation, but 7 had diarrhea. Five of these with 
diarrhea had blood in the stools. Parents stated 
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that worms had been seen in the stools of 7 oj 
the children (14 per cent). Swartzwelder * dig 
not mention this as a complaint. Nutrition and 
development were average except for patients 
whose infections were exceptionally heavy o 
whose malnutrition was evidently due to the 
associated unrelated disease. 


Judging from the review of these 50 cases an¢ 
from our personal experience, we conclude that 
a typical history of severe trichuriasis in the in. 
fant or young child is as follows: (1) diarrhe 
of from one to three months’ duration, the diar. 
theal stools often becoming blood streaked as the 
disease progresses; (2) recurring abdomind 
pain and tenesmus; (3) progressive loss in 
weight eventuating in (4) repeated prolapse of 
the rectum. In cases of prolapse, the parents 
often notice small white worms attached to the 
prolapsed rectal mucosa. 


Ross ® reported similar symptoms in an adult 
with an extremely heavy infection. It is felt that 
these symptoms and complaints are rather typi- 
cal of severe trichuriasis, especially in a youn 
subject, and that associated parasites, when pres 
ent, need have little or nothing to do with this 
symptomatology. Three cases of unmixel 
Trichuris trichiura infection are reported to illus. 
trate this syndrome. There were no deaths in 
this group, nor do the records of the 2,133 autop- 
sies on children performed in this hospital in 
the past forty years show a death from trich- 
uriasis. 

LABORATORY . DATA 

On examination of the blood nothing signif- 
cant was observed in the leukocyte and differ- 
ential counts except perhaps a tendency to eosino- 
philia. Twelve patients (24 per cent) had eosino- 
philia (5 to 14 per cent eosinophils), but the de 
gree seemed unrelated to the severity of the in- 
fection. Generally speaking, these children wert 
not anemic. The hemoglobin content ranged be 
tween 60 and 70 per cent and the erythrocyte 
count from 3,500,000 to 4,000,000, values 
which compared favorably with those observed 
in well children in Panama. Otto’ arrived a 
similar conclasions from hematologic studies 01 
children in Louisiana. He thought it probable 
that no eosinophilia resulted from chronic whip- 
worm infection but that it might follow the initia 
infection. 


6. Ross, F.: Chronic Diarrhea Due to Tricho- 
cephalus Trichiuris, Lancet 2:97-98 (July 25) 1942. 

7. Otto, G. F.: Blood Studies with Trichuris- 
Infested and Worm-Free Children in Louisiana, Am. }. 
Trop. Med. 15:693-704 (Nov.) 1935. 
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TREATMENT 


No treatment was found entirely satisfactory. 
The treatments used in this series were as fol- 
lows: hexylresorcinol crystoids, 31 cases ; tetra- 
chloroethylene, 1 case; leche de higueron, 3 
cases ; gentian violet medicinal, 1 case, and hexyl- 
resorcinol crystoids combined with retention 
enemas of a 1: 1,000 solution of hexylresorcinol, 
3 cases. Five children were treated with two or 
more of these medications. Many were treated 
repeatedly. It was apparent that infection could 
be reduced but not entirely eradicated, especially 
in those with a large burden of worms. In our 
hands, a combination of hexylresorcinol crystoids 
by mouth and hexylresorcinol given as a reten- 
tion enema was the most effective of the 
methods tried in reducing the severity of infec- 
tion. Treatment with either the fresh latex of 
the wild fig tree (Ficus laurifolia) obtained 
locally or with the Colombian proprietary prep- 
aration Higueronia™ proved disappointing. 
Faust and Caldwell and Caldwell ® found the 
fresh latex efficacious in the treatment of 
trichuriasis. 
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REPORT OF CASES 


Case 1—A 4 year old mestizo boy from an unsani- 
ated area in the Republic of Panama was admitted to 
the hospital with the complaints of diarrhea and attacks 
of abdominal pain for fifteen days. There was a his- 
ory of his eating dirt whenever the opportunity pre- 
sented itself. The parents reported that the stools were 
atery and often blood streaked and that frequent 
prolapse of the rectum occurred with the bowel move- 
ments. Small white worms had been noted moving 
on the prolapsed rectal mucosa. Although vomiting had 
occurred at the onset of the illness, this had stopped 
before his admission to the hospital. He had lost 
much weight and had become so weak that he was 
unable to walk. He had been treated for worms in 
another hospital two years and again two months prior 
o the present admission. On those occasions, his 
symptoms were similar to those of the present illness. 
On physical examination the following conditions 
ere observed: temperature of 99.8 F.; weight of 22 
pounds (10 Kg.) ; extreme emaciation, and inability to 
stand steadily on his thin, cranelike legs. Proctoscopic 
examination revealed many small white worms attached 
0 the rectal mucosa. In other areas several small 
emorrhages were noted. 

Results of laboratory examination were as follows: 
hemoglobin content, 60 per cent (Tallqvist); erythro- 
cyte count, 3,400,000; leukocyte count, 7,500, with 
neutrophils 71 per cent and lymphocytes 29 per cent, 
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7a. This preparation is the latex of the wild fig tree 
with a preservative, probably sodium tartrate. 

8. Faust, E. C.: Personal communication to one of 
the authors (J. F. M.). 

9. Caldwell, F. C., and Caldwell, E. L.: A Study 


of Anthelmintic Efficiency of Higuerolatex in Treatment 
of Trichuriasis, with Comment as to Its Effectiveness 
Against Ascaris Infestation, Am. J. Trop. Med. 9:471- 
482 (Nov.) 1929, 
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and blood smears for malaria, negative. Tuberculin, 
Wassermann and Kahn tests elicited negative reactions, 
and repeated cultures were negative for pathogens. 
Roentgenologic examination of the chest showed nothing 
No amebas were found in the stools, 
and ova of Enterobius vermicularis were not collected by 
means of swabs with cellophane points. Stools were 
repeatedly positive for ova of Trichuris trichiura but 
negative for other parasites or ova. 


Course—The patient had tenesmus and passed fre- 
quent small loose stools, consisting principally of mucus 
streaked with fresh blood. Noticeable prolapse of the 
rectum occurred frequently with these bowel move- 
ments, and on close examination of the prolapsed rectal 
mucosa eight to ten whipworms were found, their necks 
sewn through small segments of the superficial mucosa 
like basting threads. These worms were removed intact 
with some difficulty, leaving small bleeding points in 
the rectal mucosa. They were identified as Trichuris 
trichiura. 

At first the patient was unable to tolerate food of 
any kind. Food passed through the gastrointestinal 
tract almost unchanged. For some time, attempts to 
increase the simplest diet resulted in a flare-up of 
vomiting and diarrhea. He was treated with seven 
courses of hexylresercinol by mouth, four of which 
were followed by retention enemas of a 1:1,000 
solution of hexylresorcinol. He was also given enteric- 
coated tablets of gentian violet medicinal for fourteen 
days. Although diarrhea persisted, the child began to 
gain in weight slowly, and finally it was possible to 
increase the diet gradually until it was adequate. The 
stools remained positive for ova of Trichuris trichiura, 
but the infection apparently had been reduced by re- 
peated treatment to the point that he was able to 
tolerate ordinary diet with no more diarrhea or pro- 
lapse of the rectum. The child gained 9 pounds 
(4.1 Kg.) during his ten week stay in the hospital. 


CasE 2—A 13 months old mestizo girl from an 
unsanitated area in the Republic of Panama was ad- 
mitted to the hospital because of fresh lye burns on 
the lips and mouth. For about a month this girl had 
had severe diarrhea, the stools being described as small 
and containing blood and mucus. She cried with pain 
at each bowel movement. Her appetite had become 
poor, and she had lost much weight. Prolapse of the 
rectum had been noted twice. The past history was 
noncontributory. 

Physical examination revealed a weight of 17 pounds 
(7.7 Kg.), poor nutrition, severe dehydration and chemi- 
cal burns on the lips and anterior portion of the mouth. 
There was no evidence of burns extending beyond the 
anterior pillars. 

Laboratory examinations showed: hemoglobin con- 
tent, 70 per cent (Tallqvist); erythrocytes, 4,200,000; 
leukocytes, 8,400, with the differential count within 
normal limits; blood smears for malaria, negative; 
reactions to Wassermann and Kahn tests, negative, and 
cultures of stools, negative for pathogens. Ova of 
Enterobius vermicularis were not obtained with a cello- 
phane swab. Stools were repeatedly positive for ova 
of Trichuris trichiura but negative for other ova or 
parasites. 


Course—The patient had a persistent diarrhea, the 
stools containing bright red blood. A low grade fever 
(temperature up to 101 F.) was present, but nothing 
was found to account for this fever except trichuriasis. 
She received four treatments of hexylresorcinol and 
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two of Higueronia, Each of these treatments was fol- 
lowed by a transitory exacerbation of the blood-streaked 
diarrhea. Following therapy, however, her diet was 
increased rapidly, with no further recurrence of the 
diarrhea or of blood in the stools. Although she 
continued to show ova in the stools, she gained weight 
rapidly and appeared much improved when discharged 
from the hospital, sixty-six days after admission. 


Case 3.—A 2 year old mestizo girl from an unsani- 
tated area of the Canal Zone was admitted to tie 
hospital with complaints of watery foul stools, gradual 
loss of weight and increasing weakness extending over 
a period of three months. 

Physical examination revealed a temperature of 102 F., 
a weight of 14 pounds (6.4 Kg.) and extreme malnu- 
trition, dehydration, weakness and irritability. 

Results of laboratory examinations were as follows: 
hemoglobin content, 65 per cent (Tallqvist) ; erythro- 
cytes, 3,700,000; leukocytes, 13,500, with neutrophils, 
54 per cent and lymphocytes, 46 per cent; blood smears 
for malaria, negative, and reactions to Wassermann 
and Kahn tests, negative. On repeated cultures the 
stools were free of pathogens, and tuberculin tests 
elicited negative reactions. The stools were persistently 
positive for ova of Trichuris trichiura but negative for 
other ova or parasites. 

Course—The fever present on admission disappeared 
soon after hydration with parenterally administered 


_ fluids. Stools were frequent and watery, despite the 


fact that the patient received little by mouth except 
milk. When other food was ingested, the diarrhea 
became worse. The rectum prolapsed slightly only 
once, and no frank blood was observed in the stools, 
although blood cells were found on microscopic exami- 
nation. The hemoglobin content dropped to 30 per 
cent (Sahli) and the erythrocyte count to 2,500,000. 
The child was given three treatments of hexylresorcinol 
crystoids, three of Higueronia and one of hexylresorcinol 
crystoids followed by a retention enema of a 1: 1,000 
solution of hexylresorcinol. It was finally possible to 
give the patient a full high vitamin diet and iron and 
ammonium citrates. She continued to have five or six 
large watery stools daily up to the time of discharge, 
but the anemia was overcome gradually and satisfactory 
gain in weight was started. When the child was dis- 
charged from the hospital five months after admission 
her weight was up to 23 pounds (10.4 Kg.) and she 
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seemed well. However, the stools were still positive 
for ova of Trichuris trichiura. 


COMMENT 


That 22, or 44 per cent, of the patients in thi 
series named the larger cities in the Republic of 
Panama as their residence seemed contrary t 
expectation. The figure obviously is misleading 
because trichuriasis is not a disease of the city 
with sanitary facilities. It was felt, however 
that many of these children acquired their infec 
tions in the country, but were brought to th 
city later by relatives who worked for agencig 
of the United States government. Living in th 
country in Panama literally means living next 
the soil, with dirt dooryards, often dirt floors i 
the dwellings and usually no attempt at sewag 
disposal or sanitation. The prevalence of suc 
living conditions also explains the frequey 
association of trichuriasis with other helminthig 
infections, particularly ascariasis and ankylosti 
miasis. 

The manner of attachment of the whipwor 
was well demonstrated in case 1. Ross * removelflace m 
a whipworm with forceps on sigmoidoscopignd th 
examination and found a collar of intestindntestin: 
mucosa around the neck of the worm. Thergiffhe cr 
is a striking resemblance between the symptudded 
toms of severe trichuriasis, as observed in thigjfarms. 
study, and those of amebiasis. However, carqi The | 
ful search of many stools failed to show eitheglRation \ 
amebas or other protozoa in any of these paggvhether 
tients. ‘ith the 


A clinical survey of 50 cases of infection wit he virt 
Trichuris trichiura in children was made. otton 1 


Symptomatology, blood findings and treat laces. 
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ISOLATION 


OF POLIOMYELITIS VIRUS FROM CREEK WATER BY 


DIRECT TRANSMISSION TO THE COTTON RAT 


JOHN A. TOOMEY, M.D., ann WILLIAM S. TAKACS, B.S. 


CLEVELAND 
AND 


M. WEAVER, Px.D. 
DETROIT 


An outbreak of poliomyelitis occurred last 
ear in the town of Perrysburg, Ohio. Although 


snall, the epidemic would probably have been 
bne of the greatest in history had it developed 
n the same relative proportions in a larger 
ommunity. Several patients who became ill 
ived near a creek at the eastern border of the 
own (point 2 on the map, fig. 1). The local 
hief of police stated that children of his relatives 
ind friends had been wading in the creek at a 
blace marked point 3 on the accompanying map 
ind that several of them had had gastro- 
ntestinal upsets which preceded the epidemic. 


@lhe creek, which traveled over a loam bottom 


tudded with rocks, received drainage water from 
arms. 

The experiments reported in this communi- 
ation were performed in order to determine 
hether the water in the creek was infected 
‘ith the virus of poliomyelitis and, if so, whether 
he virus could be transmitted directly to the 
otton rat. Specimens were taken at various 
laces. Specimen 1, obtained from the creek 
before it entered the town, on Highway 25, about 
100 feet (150 meters) outside the city limits, 
vas clear water. There were but few flies about 
his area. Specimen 2 was taken about 1.1 miles 
1.8 kilometers) away from the first point, just 
butside the town, on East Boundary Street. This 
ater contained an odorless sediment and was 
hot so clear as specimen b. There were more 
lies about this area than about the area from 
hich specimen 1 was taken, but they were not 
lumerous. Specimen 3 was taken in the center 
bi the town, about 6 feet (1.8 meters) from High- 
fay 23. There were three outlets draining into 


Aided by the Bachman Memorial Fund and by a 
tant from the National Foundation for Infantile Pa- 
alysis, Inc. 

From the Department of Contagious Diseases, City 
Ospital, Cleveland, and the Department of Pediatrics, 

estern Reserve University (Dr. Toomey and Mr. 
‘akacs), and the Department of Anatomy, Wayne 
hiversity’ (Dr. Weaver). 


the creek at this point. One was a large conduit 
which carried water from a road ditch, which 
was covered as far as the edge of town and then 
continued uncovered along the side of the road. 
There were two other small outlets which carried 
water, and in one instance fecal-smelling waste. 
The specimen was taken about 15 feet (4.5 
meters) from the latter outlet. The current of 
the creek was slow at this time (1944), and in 
some places the water was stagnant, everywhere 
it was muddy. Although this specimen smelled 
of feces, it was free from gross fecal contamina- 
tion. There were innumerable flies in the neigh- 
borhood but no fecal material on the banks of 
the roadway. 


PROCEDURE AND RESULTS 


Attempts were made to find virus in all three 


specimens. Specimens 1 and 2 were treated 
according to Kramer’s method? and later con- 
centrated by fanning in a Visking sack. Begin- 
ning July 6, 1944, six attempts were made to 
transmit to cotton rats any virus which might 
be present in either of these two samples. The 
dose of concentrated water administered to each 
cotton rat was 0.06 cc. given intranasally, 0.06 cc. 
given intracerebrally, 1.5 cc. given subcutane- 
ously and 3 cc. given intraperitoneally. For each 
rat the intraperitoneal and subcutaneous injec- 
tions were repeated five times at intervals of 
from five to eight days. The results were 
negative. 

Specimen 3 was prepared in the same way 
as specimens 1 and 2 and was injected in similar 
amounts into 2 cotton rats (rats 1 and 2). 
They received subcutaneous and intraperitoneal 
injections of the same amounts of concentrated 
water eight days later. The rats died twenty- 
three and forty-one days respectively after re- 
ceiving the first injections. Neither animal had 


1. Kramer, S. D.; Sobel, A. E.; Grossman, L. H., 
and Hoskwith, B.: Survival of the Virus of Polio- 
myelitis in the Oral and Nasal Secretion of Convales- 
cents, J. Exper. Med. 64:173 (Aug.) 1936. 
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paralysis. They merely became furred, grad- 
ually weakened and died. 

A 10 per cent suspension was made up from 
the cord and the midbrain of rat 1 and injected 
into 2 other cotton rats. The doses were 0.06 cc. 
given intracerebrally, 0.06 cc. given intranasally, 
0.5 cc. given subcutaneously and 1 cc. given intra- 
peritoneally. In all succeeding attempts at trans- 
fer we employed the same doses, of 10 per cent 
suspensions of the cord and midbrain. 
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with the cord and the midbrain of a rat fro 
the second group (rat 3), 4 rats being protect 
and 4 being given only virus. When neutralizatig 
tests were made, the cord and the midbrain we 
prepared in a 20 per cent suspension and con 
bined with an equal amount of antipoliomyeli 
horse serum,? so that the final dilution of ¢ 
suspension of cord and midbrain was alwa 
10 per cent. Three of the rats of the gro 
which received the virus-horse serum mixtu 


=e 


Fig. 1—Map of Perrysburg, Ohio, showing sewage system. 


The rats of the second group (with injections 
from rat 1) died in twenty-six and thirty-nine 
days respectively without showing evidence of 
paralysis. A collateral injection (from rat 2) 
from the first into a second group of cotton rats, 
killed 2 rats. One animal died on the eighth 
and the other on the fourteenth day; neither 
had paralysis. (See figure 2 for details.) 

At this point it was not known whether it 
would be fruitful to continue the experiment, 
since none of the animals had become paralyzed. 
A probing neutralizing experiment was done 


lived. The fourth became furred and died | 
the twelfth day. One of the 4 control rats rece 
ing only virus was killed by one of its groi 
It had been observed previously and found 
be weak. One rat died on the eleventh day wi 
questionable paralysis and 1 on the twelfth 
without paralysis, or at the most with qué 


2. Toomey, J. A.: Poliomyelitis Antiserum Obtai 
from Horses, Am. J. Dis. Child. 58:1492 (June) 1% 
Poliomyelitis Antiserum Obtained from Horses: | 
Neutralizing Effect Against Various Strains of Vi" 
ibid. 55:1261 (June) 1938. 
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fonable paralysis. At best there was only a phenomena were due to paralysis. It should be 

uggestion of protection, but it encouraged us noted that in this experiment the interval of time 

lo proceed. , between injection and death was shorter than 
Suspensions from rats of group Z (rats 4, 5, in the preceding experiments. 

,9 and 10) were injected into 4 cotton rats of. A pooled suspension of cord and midbrain 

he third group. All 4 animals died—1 on the from animals of group 3 (rats 18, 19 and 20) 

ourth and 2 on the sixth day, and 1 died of was injected into 4 cotton rats of group 4. Two 


[_] Not Paralyzed 
Paralyzed 


Inj 9-1 


9-15 


2 2 2 = 


Gr.12 inj Neutr. Exp.-- Virus * Immune 


Fig. 2.—Diagram representing injections of concentrated creek water into cotton rats. 


erative trauma. Weakness was present in died three days later and 2 five days later. The 
tats, and there was questionable paralysis of first 2 rats were merely weak; the other 2 were 

€ eyelids and toes of 1 (rat 20). Its eyes obviously paralyzed in the hindquarters. This 
amrred and were glassy, and the toes of the fore- was the first time that paralysis was obvious. 
et did not respond to stimulation. Movement A pooled suspension from the paralyzed rats 

| the legs was still possible, however, after of group 4 was injected into 4 cotton rats of 
In some of the animals observed the fifth group. This inoculum was also injected 

into the rats of group 3 which survived the neu- 

served, but we could not be certain that these tralization experiment. Of the rats of group 5, 
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1 died of trauma, 2 had paralysis on the fifth 
and the eleventh day respectively and 1 had 
questionable paralysis on the eleventh day. Of 
the rats in group 3 which survived the neutrali- 
zation experiment 2 had questionable paralysis, 
whereas the remaining 2 showed no abnormalities. 

Material from the fifth group was passed into 
the 3 cotton rats of the sixth group. One 
became paralyzed on the tenth day, and 2 died— 
1 on the eleventh and the other on the sixteenth 
day, without paralysis. A transfer from the 
cord of the paralyzed animal (rat 29) was made 
into 4 cotton rats of group 7. All 4 animals 
died, 1 becoming paralyzed on the fifth, 1 on 
the fourteenth and 1 on the fifteenth day; 1 died 
on the eighth day, without paralysis. 

A transfer was made from the cord of the 
paralyzed animals of group 7 into 3 cotton rats 
of group 8. All 3 animals became paralyzed and 
died after an incubation period of six days. 
From this group to the thirteenth group to be 
inoculated every animal receiving injections of 
the virus had paralysis and died. The incuba- 
tion period ranged from four to seven days. 

In an effort to identify the virus as that of 
- poliomyelitis, a suspension of cord was injected 
into 2 old monkeys which had acquired resistance 
to the Flexner M. V. strain, as well as to the 
Trask S. K. strain of virus. The animals became 
ill and had all the preliminary signs of the dis- 
ease, but both recovered spontaneously. 

The purpose of the next experiment was to 
repeat the neutralizing experiment, using cotton 
rats and material obtained from group 12. Ten 
animals were protected with horse antipoliomye- 
litis serum in the usual fashion, and 10 were 
given only virus. All 10 of the controls 
and 4 of the 10 protected animals died with 
paralysis within the usual incubation period. 
The remaining 6 also died eventually, but there 
was a definite prolongation of the incubation 
time. 

It was thought that our results might be more 
clearcut if the test injections were made intra- 
’ peritoneally only. Twenty animals received in- 
jections, one-half being given a mixture of virus 
and saline solution and the other a virus-serum 
mixture. All the animals withstood the injec- 
tion. The only fact demonstrated was that polio- 
myelitis did not develop in the cotton rats after 
intraperitoneal injections of the material. 

Some of the virus from the rats of group 7 
was sent to the department of anatomy at Wayne 
University, Detroit, where one of us (H. M. W.) 
injected the material into a monkey resistant to 
the Armstrong-Lansing strain of the virus and 
into 2 normal young adult monkeys which had 
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not received previous injections. The first an; 
mal had no symptoms and seemed protected 
the last 2 animals became ill, 1 on the fifth ang 
1 on the seventh day. One (monkey 8) haf 
flaccid paralysis of the forelegs; the other (mor 
key 9) had generalized paralysis. In both the 
histologic picture was that of acute poliomyelitis 
The virus from monkey 8 was transferred inty 
3 cotton rats which had not been previously 
inoculated. Two animals had a generalized typ 
of paralysis and presented a typical microscopi 
picture of the disease. Although generalize 
flaccid paralysis developed in the remaining an; 
mal, the histologic picture was not unquestion 
ably that of acute poliomyelitis. 

Three rats, immune and resistant to three wa 
(intranasal, intraperitoneal and subcutaneous) 
inoculations of the Armstrong-Lansing strains 
of virus, died after receiving the injection, 1 a 
a result of the inoculation and another of extreny 
weakness, while in the remaining animal ther 
was no evidence of poliomyelitis. There was 1 
histologic evidence pointing to poliomyelitis ij 
the last 2 animals. 

In another set of experiments, a suspensior 
of the cord of monkey 9 was injected into 3 nor. 
mal cotton rats. One animal died as a result of 
the inoculation ; 2 had generalized paralysis with 
a typical histologic picture of the disease. 

Three immune animals, resistant to two thre 
way inoculations of the Armstrong-Lansing 
strain, received intracerebral injections of 0.1 ¢ 
of a suspension made from the cord of monkey 9 
One animal died from the effects of the inocula 
tion. Two had questionable paralysis of thé 
foreleg and were killed. No histologic evidenc 
of poliomyelitis was found in either. 

The monkeys and cotton rats which had no 
previously received injections had paralysis with 
in a relatively short incubation period after they 
were inoculated with the Perrysburg cotton rat 
adapted virus. The results of the tests in whic 
the Perrysburg virus was injected into rats im 
mune to the Armstrong-Lansing strain did no 
preclude the possibility that these cotton rats hai 
acquired some peculiar type of poliomyelitis 
They all died without paralysis or were killed 
after questionable symptoms of paralysis, but ! 
none was definite histologic evidence of poliomy 
elitis demonstrated. 

It was felt that the strain isolated probably wa 
one of poliomyelitis virus, for the following reas 
ons: (1) the virus strain killed all cotton rats 
after a relatively short incubation period and pr 
duced typical paralysis when once the strain wa 
acclimated; (2) the strain was transferable fro! 
cotton rats to normal monkeys and produced | 
them typical experimental poliomyelitis ; (3) th 


V 
otton 
gainst 
ubseq' 
sis; ( 
nyeliti 
nonkey 
non tes 
favo 
oliom 


The 

otton 
pur se 
ertain 
herefc 
roduce 
pw trai 
t sho 
sis an 
ervous 
pllowec 
Our 

e first 
ansfer 
ame fix 
fairly 
imals 
It see 
robabl 
ound 

nd anc 
little 
It wa 


bund at 
bot 2, 


d in tl 


pot 2 \ 


tred a 
rus if 


uggish 


ens we 
Tus as 


4 
al 
i, 
q 


t ani 
cted 
h and 
) had 
‘mon 
h the 
relitis 
1 intg 
ously 
1 type 
SCopit 
alized 
ani 
stion 


wa 
e0Uus) 
trains 
1a 
trem 
ther 
fas ne 
tis in 


ensiol 
3 
ult of 
witll 


three 
ansing 
¢ 
key 9 
ocula 
of the 
dene 


dnd 
with 
r they 
n rat 
whic 
ts im 
id not 
ts had 
yelitis 
killed 
but 1 
liomy 


ly was 
reas 


n raty 


d pro 
in wa 
> fro 

ced 
3) the 


TOOMEY ET AL—ISOLATION OF POLIOMYELITIS VIRUS 


irus was retransferable from the monkey to the 
otton rat; (4) recovered animals protected 
gainst other strains of poliomyelitis virus when 
ubsequently inoculated did not die with paral- 
sis; (5) the typical histologic picture of polio- 
yelitis was produced both in cotton rats and in 
jonkeys, and (6) the results of the neutraliza- 
ion tests, although not clearcut, showed a trend 

favor of the hypothesis that the virus was a 
oliomyelitis strain. 


COMMENT 


The acclimation of poliomyelitis virus to the 
otton rat is not easy. In this instance at least 
pur series of transfers were tried before it was 
ertain that our material produced paralysis. 
herefore, a virus may be present and still not 
roduce paralysis in the cotton rat even after a 
bw transfer injections. An animal may die with- 
t showing any demonstrable evidence of paral- 
sis and yet have virus present in its central 
ervous system. The acclimation of the strain 
lowed the same definite pattern as in several 
f our other trials of acclimation. It killed in 
e first transfer groups, and only after successive 
ansfers did it produce paralysis. Then it be- 
nme fixed in its reactive power and, finally, after 
fairly well fixed incubation period all inoculated 
imals died with paralysis. 

It seems logical to conclude that the virus was 
robably not present in the drainage from the 
ound surface water of the surrounding tilled 
nd and that the drainage ditch water itself was 
little importance in the spread of the epidemic. 
It was curious that although the virus was 
bund at spot 3, it could not be recovered from 
bot 2, about half a mile (0.8 kilometer) away 
din the direction of the flow toward the river. 
pot 2 was in the area where the first cases oc- 
tred and where one would expect to find the 
rus if it was present at all. The current was 
uggish and the water low at the time the speci- 
ens were taken. The sun may have killed the 
rus as it passed between points 2 and 3.° 
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One would expect to demonstrate the presence 
of virus in untreated sewage at the height of the 
epidemic. Its occurrence here might have suc- 
ceeded rather than have preceded the epidemic 
and have been of little value from an epidemio- 
logic point of view. However, the continued 
presence of virus might possibly increase the 
number of cases, provided exposure could occur. 
We were not able to isolate virus from the creek 
as it entered or left the town, but we were suc- 
cessful at a point halfway between. ‘The spot 
from which it was isolated was near an outlet 
which may have been used for overflow drainage 
from septic tanks. The latter may have been 
inefficient and have allowed virus to pass into the 
water. That this outlet drained areas where the 
disease was not found need not disturb one, since 
it is experience that many persons in a community 
harbor the virus and yet have no symptoms. In 
fact, one of us (Toomey) has always believed 
that the virus is omnipresent in an epidemic area 
and that finding it in immediate sewage water and 
in stools would be the rule and not the exception. 
In this instance its presence would merely demon- 
strate again that the virus is present in larger 
numbers of the population than is generally sur- 
mised and that the absence of symptoms in per- 
sons living in an epidemic area does not signify 
that the virus is absent from their stools. 

In any event, the feces should be efficiently 
treated before disposal into any open body of 
water. 

CONCLUSION 


A strain of virus probably belonging to the 
poliomyelitis group, was isolated from creek 
water by direct transmission to the cotton rat. 


3395 Scranton Road, Cleveland 9. 


Wayne University, Detroit. 


Virus by Ultraviolet Irradiation, Am. J. Dis. Child. 
53:1490 (June) 1937. Schultz, E. W.: Recent Ad- 
vances ‘fin the Study of Poliomyelitis, J. Pediat. 1:358 
(Sept.) 1932. 
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VITAMIN CONTENT OF FIELD-FROZEN 


KALE 


ARTHUR D. HOLMES, Pu.D.; BEULA V. McKEY, M.S.; KATHERINE O. ESSELEN, M\5; 


LEO V. CROWLEY, B.S., 


AMHERST, 


It is generally agreed that the leafy green 
vegetables are extremely valuable components of 
the human diet. These supply vitamins and 
minerals that are low or lacking in a number 
of the widely and extensively used food materials, 
such as flour and sugar. Unfortunately, nearly 
all the green leafy vegetables are seriously dam- 
aged if not destroyed by freezing temperatures. 
In this locality killing frosts occur relatively early 
in the season. Gunness* found in a fifty year 
summary of meteorologic records that the average 
date of the first killing frost was September 21, 
with extremes of -August 22 and October 13. 
Frequently, following the first killing frost there 
is a considerable perivd during which plants that 
escape the frost thrive. Kale is one of the very 

‘few green leafy vegetables grown in this area 
which survives a killing frost. In fact, ordinarily 
there is no external evidence that it is at all dam- 
aged by the frost. Apparently, in one respect at 
least, it is improved by freezing, for the pro- 
nounced characteristic flavor, which is objection- 
able to many persons, is greatly reduced and 
sometimes practically absent after kale has been 
thoroughly frozen. Because of the scarcity of 
fresh green leafy vegetables in this area during 
the late fall after killing frosts have occurred, it 
seemed desirable to determine the vitamin con- 
tent of field-frozen kale, i. e., kale which had been 
subjected to repeated freezing, and this study 
was conducted for that purpose. 


EXPERIMENTAL PROCEDURES 


Dwarf Blue-Green Scotch kale (Brassica oleracea 
_acephala), grown in a victory garden, was used for 
this study. It was planted in early summer and was 
still growing vigorously when the leaves were picked 
for assaying. The plants had been set in a row, and 
the lower leaves overlapped considerably, thus forming 
a continuous row approximately 18 inches (46 cm.) 


From the Massachusetts Agricultural Experiment 
Station. 

Contribution No. 574 of the Massachusetts Agri- 
cultural Experiment Station, Massachusetts State Col- 
lege. 

1. Gunness, C. I.: Meteorological Records: A 
Fifty-Year Summary, Bulletin 367, Massachusetts 
Agricultural Experiment Station, 1939. 
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high and 30 inches (76 cm.) across at the base. The 
leaves varied in length from 15 to 18 inches (38 ty 
46 cm.) for the bottom leaves to 2 to 3 inches (5 ty 
8 cm.) for the small plumelike leaves at the very to 
of the plants. 

The kale was subjected to freezing seven times during 
the month before any was collected for assaying. Th 
first freezing temperature, 32 F., came October 5. The 
other freezing temperatures were: 28 F., October 6; 
29 F., October 10; 23 F., October 11; 26 F., October 
12; 32 F., October 13 and 27 F., November 1. During 
the interval from October 14 to 31, the minimum daily 
temperature varied from 38 to 61F. The minimu 
daily temperatures while the assays were being mak 
were 34, 34, 37, 32, 38, 38, 31, 31, 30, 34, 28 and 24 F 
On a number of mornings when the frozen kale was 
brought to the laboratory, the leafstalk would brea 
like an icicle, and if the blade of a leaf was struck it 
would shatter like glass. Yet, when the kale wa 
thawed out slowly at room temperature, the leave 
appeared normal, and those that remained on the plants 
in the field seemed entirely normal after the atmospheric 
temperature returned to nonfreezing levels. When kal 
leaves that had been subjected to freezing at 23 F wer 
subsequently picked and cooked, they appeared typical 
of summer kale except that the pronounced flavor 
summer-harvested kale was absent. 


Assay Methods—The kale leaves were picked from 
the plants in the morning between 8 and 9 o'clock, 
frozen or not, depending on the atmospheric temperature, 
and taken directly to the laboratory. If the leaves were 
frozen, they were allowed to thaw; if not, they were 
sampled at once. In any case, the coarse midrib was 
removed, and the blade of the leaves was cut in fine 
pieces, weighed and placed in a Waring blendor at once, 
together with the appropriate solution for the assay. 
The water content of the kale was determined by the 
method of the Association of Official Agriculturd 
Chemists.2. The ascorbic acid was assayed according t0 
the following procedure: Twenty-five gram samples 
finely cut kale was submerged directly after weighing in 
200 to 250 cc. of filtered 5 per cent metaphosphoric acid 
solution. All the tissue, extract and washings wert 
transferréd to a Waring blendor which was operated 
for five minutes. The contents of the blendor were 
transferred to a filter and the liquid filtered with suctiot 
through glass wool into a 500 cc. volumetric flask 
Washings of the blendor were added to the filter, ani 
the material thereupon was washed with successive por 
tions of 5 per cent metaphosphoric acid until a volume ¢ 
about 450 cc. was obtained. The filtrate was adjusted t 
20 C. and then made up to 500 cc. with acid of the sam 


2. Skinner, W. W., and others: Official and Tent 
tive Methods of Analysis of the Association of Official 
Agricultural Chemists, ed. 5, Washington, D. C. 
Association of Official Agricultural Chemists, 1940. 
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rength and temperature. In order to remove the pig- 
ent, 0.5 Gm. of 300 mesh bentonite was shaken for 
e minute with 50 cc. of the filtered kale extract in a 
’) cc, volumetric flask. The solution was then made 
to 100 cc. volume with the 5 per cent acid, mixed and 
tered. The first portion of the filtrate was discarded 
id the remainder collected. Twenty cubic centimeter 
iquots of the filtrate, representing 0.5 Gm. of kale, 
re titrated with sodium 2,6-dichlorobenzenoneindo- 
henol dye solution which had been previously stand- 
dized against a standard ascorbic acid solution. 
Carotene was determined by the method described by 
olmes and Spelman.* 

The nicotinic acid was assayed by the microbiologic 
ethod of Krehl, Strong and Elvehjem,* and the panto- 
nic acid was determined by the microbiologic pro- 
lure described by Neal and Strong.® 


RESULTS 


The data obtained from the assay of 18 sam- 
es of field-frozen kale are recorded in the table. 


sults of Assays of Field-Frozen Kale (Fresh Basis) 


Panto- 
Nicotinic thenic 
Acid, Acid, 
Mg./ Mg./ 

100 Gm. 100 Gm. 


0.74 
0.738 


0.72 
0.82 
0.80 
0.79 
0.75 
0.74 
0.71 
0.94 
0.65 
1.25 


Aseorbie Caro- 
Acid tene, 
Mg./ Mg./ 
100Gm. 100 Gm. 
156.4 
190.6 


179.2 
239.9 


120.6 
187.6 


183.4 
238.4 


141.6 
191.1 


195.3 
211.6 


165.5 
184.2 


147.7 
214.4 


138.1 
251.6 
158.6 
212.2 
185.4 


Water, 
per 
. Type of Leaf 


Very mature 
Immature 


Very mature 
Immature 


Very mature 
Immature 


Very mature 
Immature 


Very mature 
Immature 


Very mature 
Immature 


Very mature 
Immature 


Very mature 
Immature 


Very mature 
Immature 


erage very mature 
erage immature 
erage of all 


WE AO Hp 
Doo RO 


BE RSE te RB SS 


dged by these data, the extremely mature 
ves of kale that had been frozen several times 
the field contained more carotene but less 
orbic, nicotinic and pantothenic acids than 
F immature leaves from the same plants. In 
study of the influence of supplementary cal- 
im and magnesium fertilizers on the nutritive 


3. Holmes, A. D., and Spelman, A. F.: Composition 
Squashes After Winter Storage, Food Research, to 
published. 

4. Krehl, W. A.; Strong, F. M., and Elvehjem 
A.: Determination of Nicotinic Acid, Indust. & 
gin, Chem. (Analyt. Ed.) 15:471-475, 1943. 

3. Neal, A. L., and Strong, F. M.: Microbiological 
ermination of Pantothenic Acid, Indust. & Engin. 
tm. (Analyt. Ed.) 15:654-657, 1943. 
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value of kale, Holmes, Crowley and Kuzmeski ° 
found essentially the same value for carotene, 
i. e., 5.8 mg. per hundred grams, as was obtained 
in this study for 14 samples of field-frozen kale 
leaves. 

A number of investigators have determined 
the ascorbic acid content of kale. Wheeler, 
Tressler and King‘ have reported that freshly 
cut Bloomsdale Double Curled kale contained 
150 mg. (fresh basis) and Dwarf German kale 
126 mg. per hundred grams. In another study 
Kirk and Tressler * reported that German Dwarf 
kale leaves contained 117 mg. of ascorbic acid 
per hundred grams. Burrell and Ebright 
assayed Scotch kale obtained in the market and 
found 188 mg. per hundred grams in the autumn 
and 101 mg. per hundred grams in the winter. 
Murphy *° determined the ascorbic acid content 
of five varieties of kale grown in Maine and found 
147 mg. per hundred grams for Dwarf Siberian, 
147 mg. for Tall Scotch, 161 mg. for Dwarf Green 
Curled Scotch, 163 mg. for Norfolk and 189 mg. 
for Blue Scotch. She also reported that the inner 
leaves contain 34 per cent more ascorbic acid 
than the outer leaves from the same plant. These 
values for fresh nonfrozen kale, which range from 
101 to 189 mg. per hundred grams, are somewhat 
lower than the average values of 158.6 and 212.2 
mg. per hundred grams that were obtained in 
this study of kale that had been frozen several 
times in the field before it was harvested. 

The average values—ascorbic acid, 185.4 mg.; 
carotene, 6.0 mg.; nicotinic acid, 2.08 mg., and 
pantothenic acid, 0.82 mg. per hundred grams— 
obtained for field frozen kale leaves indicate that 
this is valuable material for the human diet, par- 
ticularly since kale is almost the only green leafy 
vegetable grown in this locality that retains high 
nutritive value even after several freezings in the 


field. 


6. Holmes, A. D.; Crowley, L. V., and Kuzmeski, 
J. W.: Influence of Supplementary Calcium and Mag- 
nesium Fertilizers upon the Nutritive Value of Kale, 
Food Research 10:401-407, 1945. 

7. Wheeler, K.; Tressler, D. K., and King, C. G.: 
Vitamin C Content of Vegetables: XII. Broccoli, Cauli- 
flower, Endive, Cantaloupe, Parsnips, New Zealand 
Spinach, Kohirabi, Lettuce, and Kale, Food Research 
4:593-604, 1939. 

8. Kirk, M. M., and Tressler, D. K.: Determination 
of Ascorbic Acid, Indust. & Engin. Chem. (Analyt. Ed.) 
11: 322-323, 1939. 

9. Burrell, R. C., and Ebright, V. R.: The Vitamin 
C Content of Fruits and Vegetables, J. Chem. Educ. 
17:180-182, 1940. 

10. Murphy, E. F.: The Vitamin C Content of Maine 
Foods, Bulletin 426, Maine Agricultural Experiment 
Station, 1944, pp. 299-305. 
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SUMMARY 


Kale is one of the few green leafy vegetables 
grown in this locality which survives the killing 
frosts that usually arrive in early autumn. Dur- 
ing the following month or two, fresh, growing 
kale is available for eating either raw or cooked, 
and the freezing in the field greatly diminishes 
the characteristic flavor of unfrozen kale that is 
unpleasant to many people. Eighteen samples 
of kale that had been frozen at least seven times 
in the field were assayed for water, ascorbic 
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acid, carotene and nicotinic and pantothenic aci 
Mature and immature leaves were tes 
separately. The average values obtained for 
samples were water 78.1 per cent and ascot} 
acid 185.4 mg., carotene 6.0 mg., nicotinic aj 
2.08 mg. and pantothenic acid 0.82 mg. | 
hundred grams. These values supply evide 
that field-frozen kale can contribute essent 
nutrients to the human diet, especially when { 
supply of fresh green leafy vegetables grown 
this area is limited. 
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CONGENITAL DEFECTS FOLLOWING MATERNAL RUBELLA 


W. R. CONTE, M.D.; C. S. McCAMMON, M.D. 
AND 
AMOS CHRISTIE, M.D. 
NASHVILLE, TENN. 


Many theories have been suggested to ex- 
lain the causation of congenital malformations. 


\ number of observations! have been made to 


ipport the contention that the environment of 
e ovum after fertilization can be influenced 
ificiently to modify its growth and develop- 
ent. It is, nevertheless, generally accepted 
at most congenital malformations are due to 
trinsic or inherited factors. The evidence that 


Recently, however, it has been suggested that 
there is a relationship between certain acute in- 
fectious diseases suffered by the mother early in 
her pregnancy and the development of anomalies 
in the offspring. Gregg,* in 1941, was the first 
to suggest this, in his report of 78 cases of con- 
genital anomalies in children whose mothers suf- 
fered from a virus infection early in their preg- 
nancies. Swan,* in 1943 and 1944, reported 43 


ABLE 1.—A Summary of Reported Cases of Virus Infection in the Mother During Pregnancy Associated with 
Congenital Malformations in the Infant 


Congenital 
Anomalies Mental Oblit 
with History Uni- Bilat- Retar- eration 
of Maternal lateral eral dation Microph of Multiple 
Virus Oisease, Heart Cata- Oata- Deaf- or Micro- Hypo- thal Bile Anom- 

nvestigator No. of Cases Disease  racts racts Mutism Deficiency cephaly spadias mos Ducts Death alies 
egg (1941), Rubella, 78* 44 16 62 78t ae ee ll 15 44 
Australia 
an (1943). Rubella, 31 22 5 12 12 4 3 1 ea 1 5 15 

Mumps, 1 

Influenza, 1 
yan (1944),t Rubella, 10 
Australia 
ese (1944), Rubella, 3 3 1 2 1 1 3 3 
ew York 
ickson (1944), Rubella, 11 9 3 7 2 1 9 
‘alifornia 
rera (1945), Rubella, 1 1 1 ee 1 
‘ew York ' 

Petals cases 136§ 79 25 83 12 84 4 1 13 1 23 72 


*In 10 of these cases the history of rubella is not definite. 
from the series of his colleagues. 
+ Personal communication to Reese.5 


Thirteen are from Gregg’s own series; the remaining cases 


{ These two reports include an additional review of 4 cases of congenital anomalies without history of maternal disease, 
ases of maternal morbilli without congenital anomalies in the offspring and 20 cases of maternal rubella, 4 oceurring in 


third month and the remaining 16 after the first trimester 
§ All cases of maternal rubella occurred in the first trimester 
h and sixth months of pregnancy. 


lective germ plasm prior to fertilization of 
fF ovum is responsible for congenital malforma- 
ns was reviewed by Murphy.? He could find 
evidence to suggest that malformations result 
bm environmental factors which operate for 
first time after fertilization has taken place. 


From the Department of Pediatrics and Obstetrics, 
iderbilt University School of Medicine. 

l. Stockard, C. R.: The Influence of Alcohol and 
er Anesthetics on Embryonic Development, Am. J. 
At. 10:369, 1910. Bagg, H. J.: Disturbances in 
mmalian Development Produced by Radium Ema- 
ion, ibid. $0:133, 1932. Murphy, D. P.: The Out- 
e of 625 Pregnancies in Women Subjected to Pelvic 
lium or Roentgen Irradiation, Am. J. Obst. & Gynec. 
179 (Aug.) 1929. Warkany, J.: Congenital Mal- 
lations Induced by Maternal Nutritional Deficiency, 
Pediat. 25:476 (Dec.) 1944. 


of pregnancy. 
of pregnancy except 3 of Swan's, which occurred in the fourth, 


similar cases. Later, in this country, Reese * 
described 3 cases, Erickson’ reported 11 and 
Perera‘ reported 1. 


2. Murphy, D. P.: Congenital Malformations, 
Philadelphia, University of Pennsylvania Press, 1940. 

3. Gregg, N. M.: Congenital Cataracts Following 
German Measles in the Mother, Tr. Ophth. Soc. Aus- 
tralia 3:35, 1941. Congenital Cataracts Following 
German Measles in the Mother, editorial, M. J. Aus- 
tralia 2:651 (Dec. 6) 1941. 

4. Swan, C.; Tostevin, A. L.; Moore, B.; Mayo, 
H., and Black, G. H. B.: Congenital Defects in Infants 
Following Infectious Diseases During Pregnancy, M. 
J. Australia 2:201 (Sept. 11) 1943. Swan, C.; Toste- 
vin, A. L.; Mayo, H., and Black, G. H. B.: Further 
Observations on Congenital Defects in Infants Follow- 
ing Infectious Diseases During Pregnancy, with Spe- 
cial Reference to Rubella, ibid. 1:409 (May 6) 1944, 


(Footnote continued on next page) 
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To date, then, 136 cases of congenital anomalis 
have been reported (summarized in table 1) in 
which a definite history of a virus infection in 
the mothers during their. pregnancy has been 
obtained. In all but 2 of these cases the offend- 
ing virus disease has been rubella. In these 2 
exceptions the diseases were mumps and influ- 
enza. In all remaining cases the rubella occurred 
before the third month of pregnancy, with the 
exception of 3, in which the rubella occurred 
in the fourth, fifth and sixth months. The 
congenital anomalies described in these cases 
are varied. In the total of 136 cases, 80 per 
cent of the offspring had either unilateral or 
bilateral cataracts ; 62 per cent were found to be 
mentally deficient; 57 per cent were found to 
have heart disease ; 54 per cent of the total were 
shown to have the combination of cataracts 
and heart disease. Other anomalies found in the 
series were deaf-mutism, mental deficiency, 
microcephaly, hypospadias, microphthalmos and 
obliteration of the bile ducts. 

It is difficult to evaluate the significance of 
these reported cases because it is not known how 
often virus infections occur without congenital 
malformations or how often malformations occur 
without virus infections. In other words, there 
are no controls for the reported cases. 

In general, the data required for the solution 
of this type of problem are those of the fourfold 
table,“ such as the following: 


With Without Total Per Cent of 
Anomalies Anomalies Anomalies Anomalies 


With measles 


Without measles 


If the per cent anomalies in the offspring of 
mothers in the group without measles is the 
same as that in the offspring of mothers in the 
group with measles, it can be seen that there 
is no evidence of a relationship between maternal 
disease and congenital anomaly; but if the per 
cent of anomalies in the offspring of mothers 
with measles is greater than that in the off- 
spring of mothers without measles there is con- 
crete evidence that such a relationship exists. 


5. Reese, A. B.: Congenital Cataract and Other 
Anomalies Following German Measles in the Mother, 
Am. J. Ophth. 27:483 (May) 1944. 

6. Erickson, C. A.: Rubella Early in Pregnancy 
Causing Congenital Malformations of the Eyes and 
Heart, J. Pediat. 25:281 (Oct.) 1944. 

7. Perera, C. A.: Congenital Cataract Following 
Rubella in the Mother, Am. J. Ophth. 28:186 (Feb.) 
1945. 

8. Hill, A. B.: Principles of Medical Statistics, 
London, The Lancet, Ltd., 1942. 
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It is impossible to construct such a taj 


from the data in any of the articles summarix 


in table 1, although Swan’s reports mention ¢; 
tain cases-of anomalies without maternal ¢ 
ease.* 

The purpose of the present study was to s 
vey the available material and to consider { 
relationship between measles occurring ea 
in the pregnancy and congenital malformatig 
in the light of the preceding discussion. 


METHOD OF OBTAINING DATA 


In order that we might be able to determi 
the incidence of anomalies following mater 
disease and that we might further study th 
problem, we planned a survey of our hospi 
records at Vanderbilt University Hospital 
rected toward these ends. We reviewed 
cases of diagnosed congenital heart disease, ¢ 
genital cataracts, microphthalmos, deaf-mutis 
aniridia, hydrocephalus and mongolism seen 
this hospital during a five year period (19 
to 1944). These cases numbered 120. 

Method—Each of the hospital records of these 
cases was examined for information concerning : 
virus disease during the pregnancy. A letter and 
self-addressed card were sent to each mother in | 


group for information concerning this matter. 
letter reads as follows: 


VANDERBILT UNIVERSITY 
School of Medicine 
Nashville, Tennessee 


Department of Pediatrics 


We are interested in a follow-up study of you 
We have recently learned in our work at Vander 
bilt Hospital that certain conditions which yo 
might have had before was bon 
might have been the cause of conditio 
You can help us greatly and possibly other chil 
dren by filling in the enclosed card and returning 
it to us within one week. It will not be necessary 
for you to sign your name. 


Sincerely, 


The self-addressed postcard read: 


Please check (x) if you had any of the follow 
ing diseases during your pregnancy. Also sta 
at what week or month of your pregnancy th 
illness occurred. 


1. German measles ....... : Month 
2. Whooping cough ...... : Month ......- 


4. Did you have any other illnesses or rash dut 
ing your pregnancy? ...... 


T 
5. Did you take any sulfa drug during youl 


pregnancy? ...... 
6. Are there any other children with birth weak 
nesses or deformities? If so, what kind! 
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CONTE ET AL—CONGENITAL 


Result of Survey.—Sixty-one mothers replied 
) our questionnaires. In the series of 120 cases 


f congenital anomalies we found 5 cases in which 


ere was a history of rubella occurring during 
e pregnancy. In 4 of these 5 cases the disease 
curred in the first trimester. In all cases in 
hich we did not receive a reply we considered 
at the mother did not have rubella. The his- 
bries of the 5 cases in which rubella had oc- 
irred follow. 


REPORT OF CASES ® 


Case 1—D. G. B., a white girl, and her twin, born 
ly 29, 1943, are the only two siblings of a 20 year. 
| mother. A diagnosis of rubella was made during 


TaBLe 2.—Clinical Characteristics of Five Cases of 
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nosis of rubella was made in the sixth week of her 
pregnancy. There is no family history of other con- 
genital anomalies. A. was born at “full term”; the 
delivery was normal. Her birth weight was 5 pounds 
(2,300 Gm.). The immediate neonatal condition was 
described as “good.” The past history of the child 
reveals that she was rather poorly developed. She was 
malnourished and always presented a feeding problem. 
At 2 months of age she had exanthema subitum 
(Roseola infantum). 

A. was first seen when she was admitted to the hos- 
pital, on June 8, 1944, with the complaints of “anemja 
and cataracts.” Examination revealed that she had 
complete cataracts bilaterally. The heart was enlarged, 
and there was a thrill over the precordium. The rate 
was rapid, and there was a gallop rhythm. A harsh 
murmur was heard over the apex, systolic in time, and 
was transmitted over the entire precordium. A diag- 


Congenital Anomalies Following Maternal Rubella 


No. of 
Months 
Pregnant 
at Time 
of 
Disease 


7 
1% 
3 


2 


At 
Term 
(T) 
Mother's or 
Age, 
Years 


Disease 
During 
Pregnancy 


Case (P) 


. B. 
M. 

= 


Premature Sex of 
Child 


Con- 
Birth Con- = genital 
Weight, genital Heart Moh- Cerebral 


Race Lb., Oz. Cataracts Disease golism Aplasia 


Ww 
Ww 
Ww 
N 
Ww 


“The mothers insist that these babies were born 


after forty weeks of gestation. 


TasLe 3.—Follow-Up of Five Cases of Congenital Anomalies Following Maternal Rubella 


Frequent 
Infections 
of the 
Upper 
Respira- 
tory 
Tract 


+ 


Head 
Weight 
at 
7 Mo., 
Lb. 


Weight at 
14 Mo. 


Weight 
a 

30 Mo., 
Lb. 


First 
Denti- 
tion, 
Mo. 


15 7 
ee 7 


at 7 Mo. 
Lb. Oz. 

12 3 
10 
14 


Cireum- 
ference 


Head 
Cireum- 
ference Mal- 
at18Mo., Feeding nourish- 
Problem ment 
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+ + 
Not Fairly 
extreme well fed 


of 
Eyeballs Anemia 


Murmur 
No 
Systolic 
Systolic 


+ 


Systolic 
Decided 


+ Systolic 


seventh month of her pregnancy. The twin is a 
rmal child. There is no other family history of 
genital anomalies. D. was born at “full term.” The 
livery was normal. Her birth weight was 3 pounds 
ounces (1,500 Gm.). In the immediate neonatal 
riod the child was described as having two convul- 
ns; however, after the first episode there were no 
urrences and she seemed to be in good condition. 
hile there have never been any specific illnesses, the 
ld has never progressed well. Her general develop- 
int was poor. There was always a feeding problem. 
D. was first seen in the eye clinic of the Vanderbilt 
versity Hospital outpatient department on June 26, 
44, with the complaint of constant aimless movements 
the eyes and a pupillary response to light but not 
accommodation. Complete cataracts bilaterally were 
ted. Aplasia of the brain was also suspected. The 
ert appeared to be normal. 
te details of the follow-up of her case are given 
table 3. 


Case 2—A. J. M., a white girl born Nov. 5, 1943, 
the only ly sibling of a 26 year old mother. A diag- 


9, These. cases are summarized in table 2. 


nesis of congenital heart disease was made. The 
hemoglobin content was 11 Gm. The patient was given 
a transfusion, and a discission of the cataracts was 
performed. She was discharged to the care of a 
private physician in another city. 

Details of the follow-up are given in table 3. 


Case 3.—C. S., born Sept. 10, 1941, was the last 
of seven children of a white mother who had rubella 
during the third month of her pregnancy. He was 
born at “full term” and had a normal delivery. His birth 
weight was 8 pounds (3,630 Gm.). The child did not 
present a definite feeding problem, but he never took 
his feedings well and was described as fairly well 
developed and fairly well nourished. 

C. was first seen on Feb. 25, 1942, with a severe 
infection of the upper respiratory tract. He has been 
followed since that time, and he has a history of sim- 
ilar complaints. Examination revealed mongolism and 
congenital heart disease. No cataracts were noted. 

Details of his follow-up are shown in table 3. 


Case 4.—D. J. R. was born Dec. 7, 1942, the third 
child of a 32 year old Negro mother who had rubella 
during the eighth week of gestation. There is no 
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family history of congenital anomalies. 
was a premature infant, the birth weight being 5 pounds 
(2,270 Gm.). The immediate neonatal condition was 
described as “fair.” 

D. was first seen on March 31, 1943, because of 
“her eyes.” Examination revealed complete cataracts 
bilaterally. There was a systolic murmur transmitted 
over the entire precordium, and the condition was diag- 
nosed as “congenital heart disease.” 

Details of the follow-up are shown in table 3. 


Case 5.—This baby, born Dec. 12, 1944, is the only 
child of a 21 year old white mother who had rubella 
during the second week of gestation. There is no 
family history of congenital anomalies. This child was 
a “full term” baby. The delivery was not remarkable. 
The birth weight was 3 pounds 6 ounces (1,530 Gm.). 

The infant was seen at 2 months of age (March 
1944), at which time she was found to have bilateral 
congenital cataracts, congenital heart disease and cere- 
bral aplasia. 

Details of the follow-up are shown in table 3. 

Results.1°—The occurrence of these 5 instances 
of rubella among the mothers of the 120 infants 
having congenital anomalies gives the information 
necessary to fill in the table with regard to the 
occurrence of rubella among such mothers. It 
was our desire in this study to have a comparable 
control group in which we could consider an 
equal number of normal babies and investigate 
those pregnancies for a history of rubella. How- 
ever, because of the difficulty of establishing such 
a control group and the impossibility of an ade- 
quate follow-up study, we had to seek another 
means of control. To accomplish this we used 
the Tennessee Morbidity Statistics. 

From the Vital Statistics Data we found that 
the rate of measles in the female population of 
the childbearing age group in the area from 
which our cases are derived (Tennessee) is 0.08 
per hundred." If it is assumed that 80 per cent 
of the cases of measles are not reported,’* we 
may then affix a liberal value of 0.4 per hundred 
for the actual case rate in this area. 

The 5 cases in which the mother had a history 
of measles among our 120 cases of congenital 
anomalies yields a case rate of 4.2 per hundred 
in this selected group. It is seen, therefore, that 
after allowing for the poor reporting of measles 
(rubeola) and rubella, and assuming that the 
mothers from whom we received no reply had not 
had rubella, the rate for our group of mothers 
is ten times greater than the rate for the popula- 
tion at large. This fact, we feel, adds to the 
evidence indicating that a relationship exists 


10. Statistical advice in the approach to this prob- 
lem and the interpretation of the results was given 
by Dr. Paul Densen. 

11. Annual Bulletin of Tennessee Morbidity Statistics, 
Tennessee Department of Public Health, 1943. 

12. Perrott, G. St. J.: The State of the Nation's 
Health, Ann. Am. Acad. Polit. & Social Sc. 188:131 
(Nov.) 1936. 
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between maternal rubella and the development , 
congenital anomalies. 


The 
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SURVEY OF MATERNAL RECORDS FOR VIRUS 
DISEASES, WITH SPECIAL EMPHASIS 
ON THE PRODUCT OF GESTATION 
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Various reports in the literature have ind 
cated that certain virus diseases other than rubel 
may be associated with the development 
anomalies. In an effort to investigate this aspe 
of the problem, we made a survey of all diagnose 
antepartum acute infectious diseases seen over 
period of one and one-half years (1943 to 1944) 


These cases numbered 92. Among them 3 wemePotte 
diagnosed as virus diseases. These diseases weg’ ha: 
rubella, chickenpox and mumps. The cases wit" d 
a history of maternal virus disease are sunjgr°blen 
marized in table 4. None of these cases agm'S® ‘ 
included in previous accounts. The case histori" * 
follow : 
Case 6—This white girl, J. B., was born at te pe 
of a 20 year old mother who had rubella in the ninf in 
month of her pregnancy. . B. was the result of a nor 
delivery. The immediate neonatal condition was (BBs. 4 


scribed as “good.” Birth weight was 81% pounds (33 
Gm.). There was no congenital anomaly found in t 
infant. 

Case 7.—J. M., a white boy, was born at term: 
a 23 year old mother, who had chickenpox in the seco 
week of her pregnancy. Delivery was normal. i 


immediate neonatal condition was good. His bir pias 
weight was 7 pounds (3,175 Gm.). There was no co ‘ Ly 
genital anomaly found in this infant. E.¢. 


Case 8—E. C., a “full term” white boy, is 
second sibling of a 22 year old mother who suffer 
from mumps in the eighth month of her pregnan 
The child was delivered without difficulty and weight 
7 pounds 4 ounces (3,790 Gm.) at birth. Immedia 
neonatal condition was described as “good.” Thorou 
examination of the child revealed no _ congenit 
anomalies. 
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In neither of our series of cases were ti. , of | 
mothers followed by us during their virus infe reed a 
tions, and consequently we were forced to reliiq 4), 
on the records for the diagnoses, as made MM. fo; 
the various members of the staff. None of iM central 
patients in either series had received any sulfogl..) ins 
amide compound which might have produced fine je, 
rash that could have been confused with rubel@je-ot;. 


In all 3 of these instances the children resulti 
from the pregnancy were normal. The rubel 
and mumps occurred late in the pregnan( 
which fact is in keeping with the previous obs¢f 
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CONTE ET AL—CONGENITAL DEFECTS AFTER RUBELLA 


COMMENT 


The literature on genetics and experimental 
nbryology contains many references which sup- 
wt the idea that environmental influence in the 
um after fertilization modifies its growth and 
evelopment. It is not within the scope of this 
pport to review this literature, but to this list, 
seems, maternal infection with rubella must be 
ded. 

It is extremely interesting to speculate on 
e possible mechanism whereby maternal dis- 
bse might produce such pathologic changes 
the fetus. In the cases of rubella previously 
ported there were no virologic assays made, 
pr has there been reported any experimental 
ork done with the purpose of investigating this 
oblem. Whether the defects in the hearts and 
nses of these fetuses are results of blood-borne 
xic reactions or of disturbed physiologic proc- 
ses is still a question. 

In July 1944, Swan** performed autopsies 
3 infants from his original series and reported 


aBLE 4.—Three Cases of Maternal Virus Infections 
Normal 
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of the lens fibers still living showed degenerative 
changes. The retinas and irises were normal. In 
the heart there were seen occasional muscle fibers 
replaced by connective tissue. The kidneys con- 
tained an occasional hyalinized glomerulus. The 
terminal event in the lives of these infants was 
bronchopneumonia. 

Although it has been known for some time 
that embryonic tissue is highly susceptible to 
infection, it is difficult to explain this susceptibili- 
ty. Goodpasture ** suggested that it may be due 
to the fact that young and relatively undifferen- 
tiated cells are a more propitious medium than 
mature cells. They may have an undeveloped 
natural immunity or fetal mechanism for the 
development of specific immunity may be absent 
or relatively ineffective. In his. study of virus 
infections in fetal tissue he found that the human 
chorion has a relatively high resistance to virus 
infection, with the result that intrauterine infec- 
tion of the human embryo is relatively rare. 


in the Prenatal Period with Normal Birth Weights and 
Children 


Case Mother’s 
No. Age 


During 
Pregnancy Disease 


6 20 Rubella 8 
7 23 Chickenpox 
22 Mumps 8 


Premature 


Birth Weight 
Lb. Oz. 


(T) 
Condition 
of Child 


Sex of 
(P) Child 
F Normal 
Normal 
Normal 


le postmortem observations. Clinically he found 
at the children were small and poorly devel- 
d and that all presented feeding problems. 
ll had congenital heart disease, and 2 had 
ngenital cataracts. None of these 3 lived 
nger than ten weeks. Macroscopic examina- 
m of tissues showed that the hearts were en- 
rged and the auricles were distended. In each 
ild the ductus arteriosus was patent, as was 
te foramen ovale. The lenses were composed of 
central nuclear portion and a peripheral or cor- 
‘al zone. The nucleus appeared to have under- 
me necrosis en masse. The nuclear cone was 
lerotic and tended to break away from the cor- 
x. Many of the lens fibers had disintegrated and 
ere replaced by vacuoles of varying size. Many 


13. (a) Mitchell, A. G., and Fletcher, E. G.: Studies 
Varicella, J. A. M. A. 89:279 (July 23) 1927. (b) 
ridham, F. C.: Chickenpox During Intra-Uterine 
le, Brit. M. J. 121054, 1913. (c) Shuman, H. H.: 
aricella in the Newborn, Am. J. Dis. Child. 58:564 
sept.) 1939. 

l4. Swan, C.: A Study of Three Infants Dying 
fom Congenital Defects Following Maternal Rubella 
the Early Stages of Pregnancy, J. Path. & Bact. 
:289 (July) 1944, 


It is of particular interest that the congenital 
anomalies which follow maternal rubella usually 
occur very early in the pregnancy. This fact 
suggests that the virus is capable of producing 
these changes only on the embryonic or early 
fetal tissue or perhaps can gain access to these 
tissues only before the placental barrier is fully 
developed. During the first two months the optic 
vesicle is converted into the optic cup, the lens 
vesicle is removed from the ectoderm and the 
primordia of the sclera and cornea are laid down. 
In another month’s time, the eye, with the excep- 
tion of the iris and ciliary body, is completely 
formed. On the other hand, the development of 
the cardiovascular system proceeds at a some- 
what greater rate, and the septums are fused and 
the muscle differentiated by the end of the second 
month. It is quite conceivable that in this very 
early stage of development the lens and the heart 
structure have a particular affinity for the virus 
of rubella. 


15. Goodpasture, E. W.: Virus Infection of the 
Mammalian Fetus, Science 95:391 (April 17) 1942. 
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In a review of the literature ** we could find 
no mention of congenital anomalies (except for 
Swan’s* 2 cases of mumps and influenza) fol- 
lowing maternal poliomyelitis, mumps, smallpox, 
chickenpox, measles (rubeola), influenza or epi- 
demic encephalitis, although we did find frequent 
reference to intrauterine occurrence of these dis- 
eases. This review was unsatisfactory in that the 
investigators in most instances did not have a 
careful follow-up study of the infants born to 
mothers suffering from these diseases. 

From the standpoint of preventive pediatrics, 
the implications of congenital malformation fol- 
lowing maternal rubella are tremendous. It 
would seem too early to do anything more than 
to speculate concerning the handling of a preg- 
nancy in which exposure to rubella has occurred 
or in which accurate diagnosis of rubella has been 
made. Once the disease is diagnosed in the first 
trimester, the physician must consider the proba- 
bility of an anomaly in the child. The possibility 
of a therapeutic abortion has been suggested.* 
The use of human immune globulin following 


16. Abt, I. A.: Influenza in Newly Born Infant, 
J. A. M. A. 72:980 (April 5) 1919. Brahdy, M. D., 
_ and Lenarsky, M.: Acute Epidemic Poliomyelitis Com- 
plicating Pregnancy, ibid. 101:195 (July 15) 1933. 
Cosgrave, A. K.:. A Case of Congenital Chickenpox, 
Malayan M. J. 9:68 (March) 1934. Harmon, P. H., 
and Hoyne, A.: Poliomyelitis and Pregnancy, J. A. 
M. A. 123:185 (Sept. 25) 1943. Harris, J. W.: In- 
fluenza Occurring in Pregnant Women, ibid. 72:978 
(April 5) 1919. Henderson, W. B.: Chickenpox in 
an Eight-Day-Old Infant, J. Pediat. 4:668, 1943. Houél 
and Larribére, J.: Avortemont au cours d’infection 
ourlienne, Bull. Soc. d’obst. et de gynéc. 18:410 (June) 
1929. Kleinberg, S., and Horwitz, T.: The Obstetric 
Experience of Women Paralyzed by Acute Anterior 
Poliomyelitis, Surg., Gynec. & Obst. 72:58 (Jan.) 1941. 
Kohn, J. L.: Measles in Newborn Infants (Maternal 
Infection), J. Pediat. 3:176 (July) 1933. Kosmak, 
G. W.: The Occurrence of Epidemic Influenza in 
Pregnancy, Am. J. Obst. 79:238 (Feb.) 1919. Miller, 
N. F.: Anterior Poliomyelitis Complicating Pregnancy, 
J. Michigan M. Soc. 28:58 (Feb.) 1924. McGoogan, 
L. §S.: Acute Anterior Poliomyelitis Complicating 
Pregnancy, Am. J. Obst. & Gynec. 24:215 (Aug.) 
1932. Morrow, J. R., and Luria, S. A.: Pregnancy 
Complicated by Acute Anterior Poliomyelitis, J. A. M. 
’ A. 113:1561 (Oct. 21) 1939. Puig y Roig, P.: Cas 
de variole foetale sans variole maternelle, Gynéc. et 
obst. 6:176 (Sept.) 1922. Rothwell, W. A.: Small- 
pox in Utero, Northwest Med. 16:265 (Sept.) 1917. 
Roques, F.: Epidemic Encephalitis in Association with 
Pregnancy, Labour and the Puerperium, J. Obst. & 
Gynaec., Brit. Emp. 35:1, 1928. Schell, J. T.: Mye- 
litis Complicating Pregnancy, New York M. J. 88: 
657, 1906. Sinnecker, M.: Beitrag zur Kenntnis der 
Parotitis im Wochenbett, Zentralbl. f. Gynak. 51:2024 
(Aug. 6) 1927. Spishakoff, N. M.; Golenternek, D., 
and Bowen, A. G.: Premature Obstetrical Delivery 
Due to Poliomyelitis, California & West. Med. 64:121 
(March) 1941. Welz, W. E.: Influenza Complicating 
Late Pregnancy and Labor, Am. J. Obst. 79:247 (Feb.) 
1919. Footnote 13. 
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exposure is suggested in order to prevent ¢; 
modify the disease. 


SUMMARY AND CONCLUSIONS 


1. One hundred and thirty-four cases hay 
been reported in the literature in which materns 
rubella in pregnancy was followed by congenits 
abnormalities. In all but 3 of these cases thy 
rubella occurred in the first trimester of preg 
nancy. Congenital cataracts, congenital hea 
disease and definite mental retardation of tly 
child usually resulted. One case of maternal iy 
fluenza and 1 of maternal mumps, also occurrir 
in the first trimester, have been reported in tly 
literature, and in the cases in which congenit: 
cataracts were noted in the offspring. 

Twenty additional cases of maternal rubell 
without congenital malformation in the infay 
have been reported. In 4 of these the rubell 
occurred in the third month of pregnancy and it 
the remaining 16 cases it occurred after this. 

Seven: cases of maternal morbilli (rubeola 
without a history of congenital malformation i 
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the infant have been reported in the literature M,. th, 

2. Five additional cases from our own hospitditantly 
records, of maternal rubella and congenital yent 
normalities of the offspring, are reported, in 4 iBrratic 


which the maternal rubella is noted in the fird 
trimester of pregnancy. The 4 infants hai 


able 


erence 
congenital heart malformations and mental dei) 4 
ficiency, and 3 had congenital cataracts. In th oung 


fifth case the mother had rubella at seven month 


iddle. 

of gestation, and congenital cataracts and cere ye 
Pp 
bral-aplasia were noted in the infant. at th 
3. Additional evidence’ showing that the timf d 


of infection and the type of virus disease are im 
portant in the outcome of pregnancy is presente 
as follows: A case of a normal child is reporte 
whose mother had rubella in the ninth month 0 
pregnancy. In 1 case maternal mumps occurrtl 
in the eighth month of pregnancy, and in 1 cas 
maternal varicella occurred in the first month ¢ 
pregnancy. Both children were normal. 

4. Further evidence to support the fact thd 
rubella in pregnancy is a predisposing cause 
congenital malformation was suggested by 
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further survey of our records as follows: Mater bag 
nal rubella was noted in 4.2 per cent of the cast 5, 
of congenital abnormalities surveyed. This eXfiy of 
ceeds by at least ten times the actual case rat@@fildren, 
of maternal rubella for the childbearing aq !. WI 
group in the population at large. roe 
5. These associations furnish additional evil, 
dence that environmental factors operating {fd Wa 


ellitus 


the first time after fertilization of an ovum (a 
cause congenital abnormalities. 
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TREATMENT OF THE DIABETIC CHILD WITH PARTICULAR REFERENCE 


TO THE USE OF GLOBIN 


ROBERT L. 


INSULIN 


JACKSON, M.D. 


AND 
C. B. McINTOSH, M.D. 
IOWA CITY 


Diabetes mellitus in the young patient is so 
lifferent from diabetes mellitus in the middle- 
ged or elderly patient that it requires special 
onsideration from a therapeutic standpoint. The 
majority of children and young adults are un- 
lernourished when the disease is first discovered, 
nd the onset of the disease is relatively sudden. 
he majority of the older patients are obese 
then the disease is first discovered, and the 
nset is frequently insidious. The disease in 
he children, as contrasted to the disease in the 
dult, is severer. The nutritional requirements 
or the child are relatively greater and con- 
tantly changing, and infections are more fre- 
uent and are severer. Exercise is much more 
rratic, and the emotional pattern is far less 
able in childhood. On the basis of these dif- 
erences, it is safer from the standpoint of prac- 
cal therapeutics to consider diabetes of the 
oung patient as distinct from diabetes of the 
iddle-aged or elderly patient. 

At present there is almost universal agreement 
at the diet for the child with diabetes mellitus 
ould be essentially the same as for normal 
ildren.t The need for insulin in treating dia- 
tes in the child is universally recognized. The 
bntroversial questions at the present time are: 


1. What constitutes an adequate level of con- 
ol for juvenile patients with diabetes mellitus ? 


2. Which type of insulin should be employed 
order to attain this level of control, a slowly 
a rapidly acting insulin or a combination of 


Burroughs Wellcome & Co., Inc., supplied the globin 
ulin for this study. 


From the Department of Pediatrics, State Univer- 


1. White, P. in Round Table Discussion on Diabetes, 
Pediat. 20:782, 1942. Jackson, R. L., and Kenefick, 
: Dietary Ratios for the Child with Diabetes Mellitus, 
m. J. Dis. Child. 64:807 (Nov.) 1942. Nelson, W. E., 
d Ward, D.: Diet in the Treatment of Diabetes 
ellitus in Children, ibid. 55:487 (March) 1938. 


Treatment in our clinic has been based on 
the premises that the diabetic child has normal 
propensities for health as long as his diabetes is 
well controlled and that therapy should be based 
on the maintenance of normal physiologic con- 
ditions as far as possible. If the child is treated 
early and adequately, complete control of the 
disease can be maintained.*? The longer the dis- 
ease is incompletely controlled, the more dif- 
ficult it will be to attain and maintain complete 
control. Complete control implies absence of 
sugar in the urine, absence of insulin reactions 
and maintenance of an approximately normal 
blood sugar level. During the periods of study 
in the hospital, we make frequent observations 
of the blood sugar levels for experimental pur- 
poses, but for clinical evaluation our only cri- 
terion for control is to keep the urine as free 
from sugar as possible without insulin shocks. 
It is our belief that complete control of the 
disease will allow normal growth and develop- 
ment and prevent the occurrence of degenera- 
tive changes.* 

The regimen employed by us to attain com- 
plete control of the disease consists of the giving 
of a nutritionally adequate diet, divided into 
three equicaloric meals, and the administration 
of amorphous regular insulin. The insulin is 
given one-half hour before each meal and once 
during the night, usually at 1 a.m. The dis- 
tribution of the day’s dose among the four injec- 
tions is approximately 35, 22, 28 and 15 per cent 
respectively.? Although this regimen may seem 
difficult, because it involves the administration 
of four injections of regular insulin daily, it has 
been our experience that the families have been 
so well pleased with the child’s response that 
they have been very willing to follow this plan. 


2. Jackson, R. L.; Boyd, J. D.; and Smith, T. E.: 
Stabilization of the Diabetic Child, Am. J. Dis Child. 
59:332 (Feb.) 1940. 

3. Boyd, J. D.; Jackson, R. L., and Allen, J. H.: 
Avoidance of Degenerative Lesions in Diabetes Mellitus, 
Proc. Am. Diabetic A. 1:97, 1941. 
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Some clinicians may raise the question of the 
practicability of our regimen of therapy, which 
aims to keep the diabetic chiid free from insulin 
reactions and free from glycosuria while receiv- 
ing normal diet even if this requires frequent 
injections of insulin. We realize that the ad- 
vantages of a higher level of control have not 
been indisputably demonstrated. The most nota- 
ble apparent effect of prolonged hyperglycemia 
is evidenced by the difference in response be- 
tween patients who recently have become diabetic 
and those who have remained mildly glycosuric 
for some time before complete control is at- 
tempted. The latter patients have a much nar- 
rower zone of stability and are definitely more 
difficult to control than patients whose disease 
has been well controlled soon after the onset of 
the disease. It is uncommon for any of our 
well controlled patients to have to be readmitted 
to the hospital even during relatively severe 
intercurrent infections. The use of more fre- 
quent small injections of insulin allows a greater 
degree of safety and produces a feeling of se- 
curity on the part of the mother that she can 
It is our impression that 
it is a tendency of others to place too much 
emphasis on the desirability of reducing the num- 
ber of injections of insulin. The fact that many 
of the families in this study were hesitant to 
eliminate the night dose of regular insulin be- 
cause of their complete satisfaction with the 
child’s condition is evidence that the physician 
may be more concerned about the number of 
injections than the parents. Parents’ willingness 
to make some extra effort in order to give their 
children every opportunity to conserve their 
health may be underestimated. Our clinical ex- 
perience has been that it is not only possible but 
practical to maintain this high level of control 
for the child who comes from an ordinarily well 
adjusted home. Although the regimen is rigid 
at first, the child learns a great deal about his 
disease and is able gradually to simplify his own 
care. These children have such a wide range of 
safety that they frequently remark that they 
cannot believe there is anything wrong with 
them. We have felt that these children are 
making a remarkably good psychologic and so- 
ciologic adjustment. 

We have not in the past found it possible to 
use a slowly acting insulin or the combination 
of a slowly acting insulin and a rapidly acting 
insulin without having to sacrifice the level of 
control of the disease. Our results with pro- 
tamine zinc insulin on the whole have been very 
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unsatisfactory. We have attributed these 


satisfactory results to the duration of action , 
the protamine zinc insulin, which may exce 
twenty-four hours and which consequently ma 
have some cumulative action from day to da 
In order to use protamine zinc insulin for th 
treatment of a juvenile diabetic patient, it | 
necessary for one to be satisfied with a level ; 
control which permits at least minimal gi 
cosuria as a safeguard against shock. We ha 
not been willing to make this compromise excey 
for the occasional uncooperative patient, who 
dietary indiscretions and social habits make 
good level of control impossible in any case. 

The early clinical reports on globin insul 
with zinc, which showed that the duration , 
its action was definitely less than twenty-fo 
hours and that the major effect had subsided 
fourteen to sixteen hours, suggested the pq 
sibility of using this type of insulin for the trea 
ment of juvenile patients.’ It was hoped t 
we might be able to use the globin insulin wif 
zine in the evening and thus eliminate the nig 
dose of regular insulin. 
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METHOD OF HOSPITAL STUDY 


Subjects used for study were limited to diabej 
children living under controlled conditions in the ho 
pital. A specially trained nursing staff was employ 
in order to attain accuracy in dosage of insulin, site ; 
depth of injection, standardization of exercise, colle 
tion of specimens of urine and recording of any varial 
factors which arose during the period of study. C 
petent dietitians were responsible for calculation of di 
and weighing and preparation of food. All urine void 
was analyzed by laboratory technicians, who also dete 
mined the blood sugar levels of the patients througho 
the twenty-four hours on two days each week. Sampl 
of blood for estimating blood sugar values were obtaint 
at the following hours: 6 a. m., 7 a. m., 9 a, m., Il a1 
4p. m., 10 p.m, 3 a.m. and6a.m.® All subjects wa 
emotionally stable, and the amount of exercise was ¢? 
trolled. No infections occurred. Each child underwé 
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a prolonged observation period during which the insu fal am 
requirements became constant for the standard conditiquy 
imposed by the therapeutic regimen. All subjects the t 
mained free both from glycosuria and from cliniciMirly ; 
significant insulin reactions and maintained appro. der g 
mately normal diurnal blood sugar fluctuations. mally 
4. Jackson, R. L., and Boyd, J. D.: Dangers in (ening 
Use of Protamine Zinc Insulin, J. Iowa M. Soc. 2h jy t 
1938. ental 
Andrews, G. B., and Groat, W. A.: 
Insulin: A Clinical Study, New York State J. Mqg"ait 
40:913, 1940. Marks, H. E.: A New Globin Insuigeals; t 
The Importance of Carbohydrate Distribution in QMous re; 


Control of Diabetes with Modified Insulins, M. i 
North America 24:649, 1940. 

6. A micromodification of the Folin-Wu_ metit 
was used for estimation of sugar content. The Somof 
method of precipitation was employed. 
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UDIES WITH U-20 GLOBIN INSULIN WITH ZINC 


se w 

‘ion qq For nearly two years the use of U-20 globin 
excedmpsulin with zinc in combination with regular 
y magpsulin was observed. Thirteen children were 
© daggsed as subjects. A great deal was learned 
‘or thom these observations concerning U-20 globin 
, it qpsulin with zinc, although we have since dis- 
evel @ppntinued its use in favor of U-40 or U-80 globin 


sulin with zinc. The results of these earlier 
udies with U-20 globin zinc insulin therefore 
e given in summary form. in order to serve 
a background for the studies with U-40 globin 
sulin with zinc and U-80 globin insulin with 
nc. During the control period the subjects 
ceived a standard diet given in three equi- 
loric meals. Amorphous (regular) insulin was 
Iministered one-half hour before each meal 
d once during the night (usually at 1 a. m.). 
he distribution of the day’s dose among four 
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€ Pjections approximated 35, 22, 28 and 15 per 
trent respectively. During one experimental 
ed th@riod the same quantity of regular insulin was 
in wiggven at the same time before the morning, 
e nigg™oon and evening meals and the remaining 15 per 

nt of the day’s requirement was given as U-20 

bin insulin with zinc one-half hour before 

le evening meal in place of the 1 a. m. dose 
diab tegular insulin. This plan proved unsatis- 
the h@mctory because hypoglycemia developed between 
ome and 10 p. m., with a gradual rise in the level 
site a 


blood sugar during the night, so that the 
sting level of blood sugar was high (150 to 
BK) mg. per hundred cubic centimeters). The 
tients gradually lost their high level of con- 
ol, and the urine began showing slight traces 
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10 det sugar. The response was similar to that 
ough... 
Sampk tanned when three doses of regular insulin 
obtain Used. Consequently, in another experimental 
11 a.qmetiod the regimen was modified by administer- 
cts wimg one-half hour before the evening meal an 


was Cl 
aderwe 
e insu 
conditid 
jects 
clinical 
appros 


ount of globin insulin with zinc equal to the 
tal amount of regular insulin given before the 
ening meal and during the night (43 per cent 
the twenty-four hour total). This plan was 
itly satisfactory, and the patients remained 
der good control. However, the urine occa- 
mally contained a trace of sugar after the 
ening meal, and the blood sugar values were 
W in the early evening. In the next experi- 
tntal period regular insulin was administered 
e-half hour before the morning and noon 
tals; the evening and night doses of the pre- 
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n in “ous regimen (43 per cent of the total) were 
M. Ofimbined and given as U-20 globin insulin with 
meg One hour before the evening meal. This 
tification corrected the slight hyperglycemia 


( mild glycosuria after the evening meal, but 
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the blood sugar values became low between 
8 and 10 p. m._ In the last experimental period 
the size of the evening meal was decreased 
slightly, and a small lunch was given later, dur- 
ing the early part of the evening. A number 
of variations of lunches were tried, and it was 
found that the most satisfactory plan was to give 
half of the milk from the evening meal (146 
calories) as a lunch three hours after the evening 
meal. Using this plan, we were able to main- 
tain satisfactory control. However, many chil- 
dren require 20 or more units of globin insulin 
with zinc when this regimen of giving 43 per 
cent of the day’s dose one hour before the 
evening meal is followed. A request was there- 
fore made for the development of a U-40 globin 
insulin with zinc which would be comparable 
in action to commercially available U-80 globin 
insulin with zinc. 


STUDIES WITH U-40 GLOBIN INSULIN WITH ZINC 


Hospital Studies —Ten children, who were hospital- 
ized a total of four hundred and one days for preliminary 
diabetic regulation, served as subjects for this study. 
These 10 children were observed an additional one 
hundred and sixty days after stabilization and received 
U-40 globin insulin with zinc on eighty-seven of the 
one hundred and sixty days. The usual procedure was 
to alternate a control period of one week with an 
experimental period of one week. During the control 
period the subjects received a standard diet, given in 
three equicaloric meals. Amorphous (regular) insulin 
was administered one-half hour before each meal and 
once during the night (at 1 a. m.). The distribution of 
the day’s dose among the four injections approximated 
35, 22, 28 and 15 per cent respectively. In the experi- 
mental period, regular insulin was administered one- 
half hour before the morning and noon meals; the eve- 
ning and night doses of the previous regimen (43 per 
cent of the total) were combined and given as U-40 
globin insulin with zinc one hour before the evening 
meal. Half the milk (146 calories) was taken from 
this meal and given three hours later. Otherwise the 
regimens for the control and the experimental group 
were identical. 

During the experimental period the children re- 
mained under excellent control. Some of the subjects 
complained of stinging after the injection of the globin 
insulin with zinc; otherwise there were no clinical 
differences noted. 

_An analysis was made of the diurnal blood sugar 
values observed on eleven days during the experimental 
period and of those observed on eleven comparable days 
during the control period. These blood sugar values 
are given in table 1, and the means and standard devia- 
tions for them are given in table 2. The chart shows 
the mean values of the blood sugars. 


The level of blood sugar maintained during 
both the control and the experimental period is 
so close to the physiologic level that for all prac- 
tical purposes the regimens are interchangeable. 
The level of blood sugars for each patient is di- 
rectly related to the amount of insulin given 


i 
A 
. 


310 AMERICAN JOURNAL OF 
during the day. Consequently, there is a rela- 
tively wide range of values for the different 
subjects. For example, subjects 1 and 3 had 
relatively high blood sugar values throughout 
the day, while subject 6 had low values. If the 
dose of insulin for subjects 1 and 3 had been 
slightly higher and the dose for subject 6 some- 
what lower, the range of values would have 
been much narrower. When one examines 
closely the data for comparable periods, it will 
be noted that the blood sugar values determined 
at 3, 6, 7 and 9 a. m. tended to be higher during 
the experimental period and that the blood sugar 
values determined at 11 a. m. and 4 p. m. tended 
to be lower.’ 

There is little doubt that the major action 
of the U-40 globin insulin with zinc had sub- 
sided by the end of fourteen hours, because the 
blood sugar values determined at 6 a. m. were 


Tas_e 1—Diurnal Blood Sugar Values for Ten Hospitalized Diabetic Patients During a Control and 
Experimental Period, Each of Eleven Days 
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not significantly different in the control and 
the experimental periods. However, the {, 
that the early morning values tended to be hig 
and the 11 a. m. values tended to be lower 
the experimental period suggests that the glol 
insulin with zinc may still be acting to a slig) 
degree beyond fourteen hours. 

In the control period, when 15 per cent 
the insulin (amorphous) was administered 
1 a. m., there was a relatively sudden fall of 
blood sugar level.as reflected by the relatiyg 
low values at 3.a.m. This fall did not occur ait 
the administration of the globin insulin, but 
relatively constant level was maintained throug 
out the early morning hours. There con 
quently should be less danger of insulin reactic 
during the night when globin insulin is employs 
The more critical period of insulin reactions aft 
the use of globin insulin with zinc would 
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Blood Sugar, Mg./100 Ce. hd one 
Age at ministe 
Onset of Duration Insulin Control Period * Experimental Period * 
Diabetes ° of Dosage, lon cont 
Mellitus Disease at Units A. M, P. M. A. M. A. M. wom Az 
Subject Admis- 24 
No. Sex Yr. Mo. sion ours By 8 ABLE 3 
1 M 2 mo. 26 120 110 81 7% 8 83 8 90 107 96 107 73 82 68 12 
2 F 6 6 l yr. 33 76 8 80 62 101 10 62 8& 8 87 130 6F 7 157 R 
3 M ae 8 mo. 60 14 7 7% 88 136 109 67 118 106 101 16 6 10 7 6 
8 M 12 5 8 mo. 60 108 157 «#468 100... 65 137 182 148 1438 68 106 18 81 
4 F ll 4 lyr. 29 9 81 86 ... 188 120 74 120 113 115 136 & 112 & ® 
6 F 3 4 3 yr. 21 87 © 
7 F 10 6 1 wk. 23 76 «666 «1080 «91 «(127 12% «76 8 126 117 98 7 100 100 68 
8 M 14 88 3 wk. 27 102 127 70 74 108 88 78 13 128 98 161 
9 M 9 2 3 wk. 9 81 91 10 107 No. 
10 F 2 2 10 mo. 40 6 57 1088 68 8&6 7 46 «71 70 71 71 «ST 8 107 W 
8 


* During the control period four doses of regular insulin 


and one dose of U-40 globin insulin with zinc were administered. 


TaBLe 2.—Mean and Standard Deviation of the 
Diurnal Blood Sugar Values of 10 Hospitalized 
Diabetic Patients, During a Control and an 
Experimental Period 


Blood Sugar, Mg/100 Ce. 


Control Period * Experimental Period * 

of Standard Standard 

vation Days Mean Deviation Mean — Deviation 
6 a.m. 7 95.0 23.3 113.1 35.3 
7 a.m. 8 94.2 34.2 107.9 23.9 
9 a.m. ll 86.7 14.5 107.5 24.0 
1l a. m. 10 80.1 18.6 72.4 16.6 
4p. m. 9 109.6 19.4 96.0 14.3 
10 p. m. ll 98.8 17.0 94.2 33.2 
3 a.m. 1l 65.0 13.4 76.5 21.6 
6 a.m. 10 89.7 27.4 90.7 20.5 


* During the control period four doses of regular insulin 
and during the experimental period two doses of regular 
—_ and one of U-40 globin insulin with zinc were admin- 
8 


7. Blood sugar values for each child at a given 
time of day were compared for the experimental and 
control periods. The test showed the differences in 
the blood sugar values to be significant at the 7 to 17 
per cent level of confidence for observations at 9 a. m.,, 
1l a. m., 4 p. m. and 3 a. m. 


and during the experimental period two doses of regular ins il 


in the early hours of the evening (when a li eriment 
lunch is given) or between 9 a. m. and 4 p. 

Study of the Interchangeability of U-40 ag Outpc 
U-80 Globin Insulin with Zinc: Two childq@gen ha 


served as subjects for this study. The omg the 1 


difference between the control and the expt 
mental periods was the strength of globin i ins 
used. U-40 globin insulin with zinc was gi 
in the control period and U-80 globin insulin 
zinc in the experimental period. Regular insu 
was administered one-half hour before the mo 
ing meal (35 per cent) and noon meal (225 
cent), and globin insulin with zinc (43 per ce 
one hour before the evening meal. Half ! 
milk (146 calories) was taken from the evetl 
meal and given three hours later. The bi 
sugar values are given in table 3. . 

This short study was done to help evalu 
the interchangeability of U-40 globin insulin W 
zinc and U-80 globin insulin with zinc. Thf 
limited data showed no outstanding differen 
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The mean of the diurnal blood sugar values of 10 


wn for a control and an experimental period. During 
e control period four doses of regular insulin and 
bring the experimental two doses of regular insulin 
hd one dose of U-40 globin insulin with zinc were 
ministered. Solid dots and open squares represent 
control and the experimental periods, respectively. 
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contains the children sent home from the hos- 
pital on the new regimen. The numbers of 
children in each group are 4, 32 and 8 respec- 
tively. 

All our diabetic outpatients routinely keep a 
daily record showing dosage and distribution of 
insulin, results of examining four specimens of 
urine for sugar, insulin shocks, emotional upsets 
and any variability in exercise or diet. The 
daily records are summarized for weekly periods 
and plotted on charts by competent well trained 
pediatric personnel. These graphic summaries 
of the child’s diabetic history have been used in 
this study to evaluate his control and progress. 

From group II we have selected 23 subjects 
who had comparable periods on the two regimens. 
The selection of patients was made on the basis 
that the children were adhering to the regimens 
during the periods of study, the mothers could 
be depended on to keep an accurate record and 
the patient was in general free from infection. 
The periods of study for each child did not 
differ significantly as to time of year or diet. 
A total of 531 patient-weeks are compared for 
diabetic regulation as reflected by glycosuria, in- 


aBLE 3.—The Diurnal Blood Sugar Values, Given for 2 Hospitalized Diabetic Patients During a Control and 
Experimental Period 


Blood Sugar, Mg/100 Ce. 
Age at A 
Onset of | Duration Control Period * Experimental Period * 
Diabetes of A~A— — 
Mellitus Disease at Insulin A. M. P. M. A. M. A. M. P. M. A. M. 
No. Sex Yr. Mo sion Units -F 6 4 Bas 6 


ll F 12 #63 10 days 40 78 98 7% 68 9 71 6 8&8 118 117 OF 72 104 73 82 ... 
40 87 80 4 88 73 6 9 6 


Outpatient Study.—Forty-four diabetic chil- 
en have had their disease controlled by use 
the new regimen employing regular insulin 
fore the morning and noon meals and U-40 
bin insulin with zinc one hour before the 
ening meal, with a small lunch three to four 
urs after the evening meal. These children 
hy be classified into three groups according 
the way they were first given globin insulin 
th zinc: Group I consists of children who 
d been given a trial in the hospital using globin 


@eulin with zinc and sent home on four doses 


regular insulin. After a period of from one 
two months of home regulation, they were 
en globin insulin with zinc. Group II com- 
ises diabetic children whose disease was well 
kulated at home on four doses of regular 
ulin and then changed to the new regimen 
thout a period of hospital control. Group III 


* During the control period two doses of regular insulin and one dose of U-40 globin insulin with zine and during the 
rimental period two doses of regular and one dose of U-80 globin insulin with zine were administered. 


sulin reaction and insulin dosage. The data for 
each person are recorded in table 4. 

The 12 patients in groups I and III were 
observed on the new regimen for 760 patient- 
weeks at home. No loss of diabetic regulation 
due to the new regimen is recognized. 

Shocks: During the control period for the 
23 outpatients, there was a total of sixteen mild 
shocks, three moderate shocks and one severe 
shock. During the comparable experimental 
period, there was a total of nineteen mild shocks, 
one moderate shock and two severe shocks 
(table 4). These findings do not indicate any 
clinically significant difference in occurrences of 
shock during the five hundred and thirty-one 
weeks of observation. It should be noted that 
14 of the 23 subjects had no reactions during 
the experimental period and that the remaining 
9 accounted for the reactions that occurred. 
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A shock occurred in 1 child at 8: 30 p. m. when 
regular insulin was given by error in place of 
the globin insulin with zinc. It will be noted 
also that these well controlled patients living 
under home conditions averaged only one reac- 
tion every six months and that the majority of 
these reactions were mild. 

The data on the time of shock are not com- 
plete, and more are available during the recent 
months when globin insulin with zinc was a 
part of the regimen than when only regular in- 


DISEASES OF CHILDREN 


vation on blood sugar levels for hospital patient 
that there is more of a tendency for hypogl; 
cemia during the early morning hours when t 
patients are receiving four doses of regular ; 
sulin than when receiving two doses of regul; 
insulin and one dose of globin insulin with 2; 
and the reverse tendency is shown from 10 a. y 
to 5 p. m. 

Local Reaction: Thirty-one of our patien 
given globin insulin with zinc have volunteerg 
information or replied to a question concerni 


TABLE 4.—I/nsulin Dosage, Glycosuria, Shock and General Information for Twenty-Three Selected Diabeiiy 
Outpatients During a Control and an Observation Period 


Chronologie Age, 
Years and Months 


Observation Periods * 


Length r 
of 


When Control Experimental 
At Disease When Each r > 
Onset Com- Globin Obser- Dia- Range of Shocks Range of Shocks 
Sub- of pletely U-40 vation betic Insulin r Insulin A. 
ject Diabetes Con- First Period, Regu- Dose, Glyco- Mod- Dose, Glyco- Mod- 
No. Mellitus trolled Given Weeks lationt Units suriat Mild erate Seyere Units suria{ Mild erate Severe Diet 
20 37 1364 14 11 20 G 37-43 0s 1 0 38-41 Os 2 0 0 Constant 
21 | ee 2 3 13 9 42 G 44-61 O1 7 1 1 44-54 On 6 0 0 185 calories less 
during contro! 
for 10 weeks 
22 T ll 7 16 42 E 59-79 01 0 0 0 61-68 0 v0 0 Constant 
23 9 6... 6. 48n 22 F 38-43 04 0 0 0 38-41 04 0 0 0 Constant 
E 56-69 1 0 0 48-56 1 1 0 Constant 
38 51 E 49-62 02 0 0 0 53-78 02 0 0 1 Constant 
26 ae Ys 10 6 15 E 31-33 01 0 0 0 31-32 Or 0 0 0 Constant 
27 42 43 411 26 E 8-13 Oz 0 0 0 9-12 01 0 0 0 Constant 
MN. 18 E 31-37 02 0 0 0 25-27 01 0 0 0 Constant 
29 8 3 83 W 8 20 F 27-28 02 0 0 0 31-31 Oz 0 0 0 200 calories high 
during contro! 
So. BD Wn MO 32 E 46-66 01 0 0 0 63-66 01 0 0 0 185 calories high 
during six week 
of experiment: 
4 G 20-27 0s 0 0 0 26-30 Os 0 0 0 Constant 
a 2 8 38 we 2 42 G 20-22 Oz 0 0 0 24-30 01 0 0 0 185 calories less 
control 
33 ?.6° 28 38 6 42 G 33-35 01 0 0 0 36-42 01 0 0 0 185 calories less 
during contro! 
S 9 4 96 128 29 E 32-32 01 0 0 0 33-34 01 0 0 0 Constant 
oS, Wt Us BS 15 E 18-26 Oi 0 0 0 19-31 On 2 0 0 Constant 
36 2 2 81 3 5 10 G 10-10 01 0 1 0 10-10 On 1 0 0 Constant 
37 23 5 8 611 7 F 24-30 0s 2 0 0 21-28 Os 3 0 0 Constant 
38 2 6 210 410 17 E 18-20 On 0 0 0 22-30 Oh 0 0 0 Constant 
> Dd DPM D8 Ps) G 53-69 02 3 3 0 52-68 02 0 0 0 185 calories mor 
during contro 
40 8 0 e344 18 G 44-54 01 1 0 0 52-57 On 4 0 0 185 calories less 
during contro! 
a 64. 3 0 12 G 26-44 01 1 0 0 32-40 01 0 0 1 Constant 
42 9 6 96 18 6 9 F 48-53 0s 0 0 0 47-54 On 0 0 0 Constant 


* During the control period four doses of regular insulin and during the experimental period two doses of regular insi 


and one dose of U-40 globin insulin with zine were administered. 


+ For diabetic regulation E = excellent, G = good and F = fair. 

t For glycosuria 01 = urine specimens free from sugar except for very occasional traces; 02 = urine specimens free from suf 
except for occasional traces; 0s = more than half of the specimens free from sugar but minimal amounts of sugar in 
remaining specimens; O1 = less than half the specimens free from sugar and minimal amounts of sugar in the remal 


specimens. 


sulin was used. For the patients in this study, 
the hour of shock was available for thirty-one 
occurrences with regular insulin and seventy-nine 
occurrences when globin insulin with zinc was 
given in the evening. 

The per cent of occurrences of shock for four 


periods of the day is as follows: 
Two Doses Regular 


and One Dose 
Four Doses Globin Insulin 
Time Regular Insulin with Zine 
12 a. m. to 4 @ M.......... 25.8 5.1 
5 a. m. to 9 a. M......+... 9.7 5.1 
6 p. m. to 11 p. M......... 32.2 26.5 


The per cent of occurrence of shock during 
several periods of the day confirms our obser- 


the local reaction to this insulin. Of these 
patients, 17, or 55 per cent, had no complain 
10, or 32 per cent, reported some burning, 3 
4, or 13 per cent, reported considerable disco! 
fort and welts, or both. Apparently most ci 
dren do not complain or have only minimal ( 
comfort at the injection site when globin 2 
insulin is given. However, an occasional ch 
suffers so much discomfort that the advantag 
of fewer injections for him are outweighed. 
Comments: Most of the parents of the c 
dren observed in the outclinic studies were h¢ 
tant about changing to the new regimen : 
eliminating the night dose of regular insu 
because they were already so secure in cafi 
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or their children. The parents of the patients 
iow report that they consider it a definite help 
o be able to go to bed at night without the care 
f awakening the child in the middle of the night 
or insulin, and some of the parents believe that 
heir children rest better. 


SUMMARY AND CONCLUSION 


A regimen using a rapidly acting insulin along 
vith a slowly acting insulin was developed for 
vell regulated hospitalized juvenile diabetic pa- 
ients. During the first experimental periods 
20 globin insulin with zinc was used, and it 
vas found that the patients maintained their 
high level of control when the evening and night 
loses of regular insulin (43 per cent) were com- 
ined and given one hour before the evening 
neal. As a precaution against hypoglycemia, 
2 small lunch was taken from the evening meal 
nd given three or four hours later. 

With moderate and severe diabetes, U-40 
blobin insulin with zinc was more convenient to 
rive because many of the patients were receiv- 
ng 20 or more units in the evening under this 
egimen. 

Ten hospitalized patients were observed during 
2 control period and an experimental period. 
During the control period an adequate diet di- 
‘ided into three equicaloric meals was given, and 
hmorphous regular insulin was administered one- 
ali hour before each meal and once during the 
night, usually at 1 a. m. During the experi- 
nental period the standard diet was given, and 
egular insulin was administered one-half hour 
tore the morning and noon meals; the evening 
ind night doses of the previous regimen (43 per 
ent of the total) were combined and given as 
'-40 globin insulin with zinc one hour before 
he evening meal, and half the milk .was taken 
tom this meal and given three hours later. All 


the subjects remained under excellent regulation 
during both periods of observation, and com- 
parative diurnal blood sugar values showed only 
minor changes. There was a shift in the time 
of the occurrence of the lower blood sugar values. 
Whereas the lower blood sugar values were more 
likely to occur during the early morning hours 
in the control period, they were more likely to 
occur during the day, from 11 a. m. to 4 p. m., 
in the experimental period. 

These studies show that the major action of 
U-40 globin insulin with zinc subsides in from 
fourteen to sixteen hours, with some action up 
to as long as eighteen to twenty hours. These 
observations are in keeping with those of other 
reports on the duration of action of U-80 globin 
insulin with zinc.® 

A study was also made of a group of 23 well 
regulated diabetic juvenile outpatients for sim- 
ilar control and experimental periods. The re- 
sults are recorded in table 4. These records 
show a well regulated group of diabetic children 
under ordinary home conditions. The change 
in regimen did not significantly alter their level 
of control. 

It was helpful to the patient and the parents 
to eliminate the night dose of regular insulin. 

This study demonstrates that it is possible 
and practical to keep diabetic children aglyco- 
suric, except for very occasional traces of sugar 
in the urine, and free from clinically significant 
insulin reactions. This level of control can be 
obtained by the administration of four doses of 
regular insulin or by two doses of regular insulin 
and one dose of globin insulin with zinc. 

Statistical consultation and helpful suggestions dur- 


ing the preparation of this paper were given by Helen 
G. Kelly, M.S. 


8. Martin, H. E.; Simonsen, D. G., and Homann, 
N. H.: Time-Activity Curves of Globin Insulin with 
Clinical Applications, Am. J. M. Sc. 208:321, 1944. 
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ESTELLE W. 


Many types of maternal illness occurring dur- 
ing pregnancy have been suggested as predis- 
posing factors leading to premature delivery of 
infants. It is entirely possible that several 
abnormal conditions may occur simultaneously 
in a patient, so that the importance of any one 
factor may be difficult to assess. 

To help clarify this situation, our patients have 
been separated into groups which would more 
sharply indicate the influence of single factors on 
the incidence of prematurity. We selected for 
the first group mothers whose entire pregnancy, 
labor and delivery were, as nearly as could be 
determined, normal. The second group was com- 
posed of mothers who suffered one or more ill- 
nesses or abnormal conditions during pregnancy. 
The incidence of premature delivery among the 
patients of these two groups is discussed in detail 
in this report. The influence on prematurity rates 
of each of the most common abnormalities, such 
as syphilis, toxemia of pregnancy, uterine bleed- 
ing and certain other diseases, will be considered 
separately in subsequent reports. In previous 
studies? the difference of the average birth 
weight and the gestation period of white and of 
Negro infants has been demonstrated. In this 
report, we have employed for the first time a 
new criterion of prematurity for the Negro in- 
fants which permits more accurate racial com- 
parisons. 


From the Children’s Hospital Research Foundation 
and the Department of Pediatrics, University of 
Cincinnati, College of Medicine. 

1. Anderson, N. A., and Lyon, R. A.: Causes of 
Prematurity: I. Review of the Literature, Am. J. Dis. 
Child. 58:586 (Sept.) 1939. 

2 (a) Anderson, N. A.; Brown, E. W., and Lyon, 
R. A.: Causes of Prematurity: III. Influence of Race 
and Sex on Duration of Gestation and Weight at Birth, 
Am. J. Dis. Child. 65:523 (April) 1943. (b) Christie, 
A. U.; Dunham, E. C.; Jenss, R. M., and Dippel, A. L.: 
Development of Center for Cuboid Bone in Newborn 
Infants: Roentgenographic Study, ibid. 61:471 (March) 
1941. 
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IV. INFLUENCE OF MATERNAL ILLNESS ON THE INCIDENCE OF PREMATURITY; 
EMPLOYMENT OF A NEW CRITERION OF PREMATURITY FOR THE NEGRO RACE 
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PROCEDURE 


Available for analysis were the records oj 
13,526 deliveries which took place in the obstetric 
service of the Cincinnati General Hospital from 
June 1939 through December 1944. While the 
mothers were in the hospital, special historic: 
were taken with the objective of the study in 
mind, and any pertinent information obtained 
from the examinations or from the observation; 
of the patients in the antepartum clinic or in the 
hospital was added. The material was coded, 
and the cards were punched to permit mechanical 
sorting. 

Almost all the patients belonged to economic 
classes unable to afford the services of a private 
physician for delivery, although some had visited 
a family physician for antepartum care. The 
majority of the women lived in the most con- 
gested areas of the city. 

Definitions.—A pregnancy was considered nor- 
mal when the mother was free from symptoms, 
infections, accidents or abnormalities which could 
in any way affect the outcome of pregnancy. 
The physical examination and the laboratory data 
showed no.evidence of acute or chronic disease. 
A patient was not excluded from the normal 
group, however, because of mild colds, falls with- 
out injury, occasional vomiting or postpartum 
morbidity. Unfortunately, it was impossible to 
secure accurate information regarding the diets 
of the mothers or their nutritional status. 

Any infant whose birth weight was less than 
5 pounds 8 ounces (2,500 Gm.) was considered 
to be premature. The use of different standards 
for the white and the Negro infants seems justi- 
fied, and this subject will be discussed in detail 
in a subsequent section of this report. 

In accordance with the definition of the 
American Public Health Association,? an infant 


3. Year Book, 1935-1936, New York, American 
Public Health Association, 1936, pp. 244-249. 
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as considered stillborn if gestation had pro- 
ressed to the fifth month, that is, to at least one 
fmmdred and twenty days, and if the infant 
howed no evidence of life after birth. Stillborn 
infants with shorter gestation periods than this 
ere considered abortions and were excluded 
rom consideration in this study. 

Multiple pregnancies have not been considered 
1 this report because of the difficulties in inter- 
etation and classification of results. Data for 
hem will be analyzed separately. 


RESULTS 


Incidence of Premature Births Among White 
[others With and Without Normal Pregnancies. 


mothers who had some abnormal condition dur- 
ing pregnancy. Approximately two thirds (64 
per cent) of the stillborn infants had been 
delivered prematurely, and the incidence of pre- 
mature stillbirths was slightly greater in the 
group of ill mothers (66 per cent) than in the 
normal group (57 per cent). This difference 
is not statistically significant. 

Incidence of Prematurity in the Negro Race. 
—Among the 6,073 Negro women, there were 
2,867, or 47 per cent, who had normal preg- 
nancies. The incidence of illness was significantly 
higher than in the white race (X * = 66.3). Pre- 
mature deliveries occurred in 9 per cent of the 
normal group and in 17 per cent of the mothers 


ls of 
tetric TaBLe 1.—Incidence of Prematurity Among 13,526 Consecutive Single Births 
from Offspring of Mothers Whose Pregnancies Were Normal Compared with Offspring of Mothers Whose Health Was Impaired 
h 
oe . Live-Born Stillborn Live-Born and Stillborn 
‘ Mothers Mothers Mothers Mothers Mothers Mothers 
ly in with with with with with with 
ined Normal Abnor- Normal Abnor- Normal Abnor- 
ane Pregnancies mality Total Pregnancies mality Total Pregnancies mality Total 
1t10ns White Race—Criterion of prematurity: birth weight less than 5 pounds 8 ounces (2,500 Gm.) 
n the Mgpremature... 201 (5)% 379 (12%) 580 (8%) 21 (57%) 81 (66%) 102 (647%) 222 (5%) 460 (13%) 682 (9%) 
ded ll term... 2,909 6,714 16 41 57 3,821 950 6,71 
¥ “i Total...... 4,006 3,288 7,294 37 122 159 4,043 3,410 7,453 
Arica Negro Race—Criterion of prematurity: birth weight less than 5 pounds 8 ounces (2,500 Gm.) 
mature 244 (9%) 435 (14%) 679 (12%) 19 (54%) 96 (55%) 115 (55%) 263 (9%) 531 (17%) 794 (13%) 
1omic ll term.. 2,588 5,185 16 78 94 2,6 5,279 
rivate Total. 2,832 3,082 5,864 35 174 200 2,867 3,206 6,073 
isited 
The Taste 2.—Maternal Morbidity and Premature Birth 
- Con- Criterion of prematurity: birth weight less than 5 pounds 8 ounces (2,500 Gm.) 
Premature Births to 
1 nor- “Mothers with ii Significance 
toms, Normal Mothers with of Observed 
\4 Pregnancies Abnormality x? P Difference 
COU TE ite Live-born and stillborn.... 7,453 222 (5%) 460 (13%) 42.4 Very sinall Highly significant 
lancy. Live born only............. 7,294 201 (5%) 379 (12%) 104.5 Very small Highly significant 
d ta Stillborn only.............. 159 21 (57%) 81 (66%) 11 0.28 Not significant 
hom egTO Live-born and stillborn.... 6,073 263 (97%) 531 (17%) 72.7 Very small Highly significant 
sease. Live-born only............. 5,864 244 (9%) 435 (14%) 47.0 Very small Highly significant 
eran! Stillborn only.............- 209 19 (54%) 96 (55%) 0.000 0.938 Not significant 
with- 
artum (Ol the total number of 7,453 white mothers, 
1000 2500 #000 5000 Grams 
ple tomes, or 54 per cent, were judged to have had as | RB: 
diets "mal pregnancies. Premature deliveries oc- 
red in 5 per cent of this group (table 1), as PT / 
than @™pared with an incidence of 13 per cent in the | © ent / 
5864 Cases. ~ 
dered of mothers who had had some illness or | _watte-Male 20d Female 
dards symptoms during the antepartum i] 7294 Cases 
This is a significant difference (X*— | 
detail . . / 
When only the live-born infants were con- 4 / 
+ the lered, the incidence of prematurity was 5 per 20 Ff 
mt and 12 per cent respectively. This differ- - 
inital" Hie likewise is significant (X ? — 104.5). 
rerican hundred and fifty-nine white infants, or 


i per cent of the entire series, were stillborn. 
this number, 122, or 77 per cent, were born to 


Cumulative percentage frequencies of birth weights 
of white and of Negro infants. 
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with some abnormality of pregnancy (table 1). differences in birth weight and gestation peri 


Considering the live-born infants alone, the re- between white and Negro infants. A light og 


- spective percentages were 9 and 14. All these weight Negro infant appears to be as mature od 
) figures were considerably higher than those for a white infant weighing slightly more or, from a 

the white race. . different viewpoint, a Negro infant compar -oule 

The 209 stillbirths constituted 3.4 per cent of with a white infant of the same birth weig vr th 

the total series, an incidence of stillbirths sig- seems to have reached a more advanced stange aly t 


nificantly higher than in the white race (X?== maturity.” 


lan . 


TaBLeE 3.—Incidence of Prematurity Among 13,526 Consecutive Single Births “ 
icide 
Offspring of Mothers Whose Pregnancies Were Normal Compared with Offspring of Mothers Whose Health Was Impaired ve 
riki 
Live-Born Stillborn Live-Born and Stillborn orm 
Mothers Mothers Mothers Mothers Mothers Mothers ppea 
with with with with with with 
Normal Abnor- Normal Abnor- Normal Abnor- 

Pregnancies mality Total Pregnancies miality Total Pregnancies mality Total VI 
White Race—Criterion of prematurity: birth weight less than 5 pounds 8 ounces (2,500 Gm.) \ ) 
Premature... 201 (5%) 379 (12%) (8%) 21 (57%) 81 (66%) 102 (64%) 222 (5%) 460(13%) 
Fullterm.... 3,805 2,909 6,714 16 41 3,881 on houlc 
4,006 3,288 7,294 37 122 159 4,043 3,410 7,453 prenc 
: Negro Race—Criterion of prematurity: birth weight less than 5 pounds 3 ounces (2,350 Gm.) ands 

Premature... 145 (5%) 314 (10%) 459 (8%) 18 (51%) 87(%) 105 (50%) 163 (6%) 401 (13%) 564 (¥4 
Full term.... 2,687 2,718 17 87 104 2,704 5,509 ap 
"2,832 3,082 5,864 35 174 209 2,867 3,206 
egr¢ 
ificat 
TABLE 4.—Maternal Morbidity and Premature Birth rs ar 

. § White race, birth weight less than 5 pounds 8 ounces (2,500 Gm.) . 
Criterion of Prematurity: Negro race, birth weight less than 5 pounds 3 ounces (2,350 Gm.) as be 
rality 
Premature Births to re be 
“ Mothers with Significance lf, 

Normal Mothers with of Observe: 
Pregnancies Abnormality x? P Difference alle 
Live-born and stillborn... 222 (5%) 460 (13%) 142.4 Very small Highly significagm €T Af 
: Live born only............- 7,294 201 (5%) 379 (12%) 104.5 Very small Highly significa. 
4 Stillborn only.............. 159 21 (57%) 81 (66%) 11 0.28 Not significant ga. 
: Negro Live-born and stillborn... 6,073 163 (6%) 401 (13%) 141.4 Very small nd th 
Live-born only.......... 145 (5%) 314 (T0%) 55.6 Very small aces 

Stillborn only.............: 209 18 (51%) 87 (50%) 0.02 0.88 Not significant 


pring 


TABLE 5.—Incidence of Premature Births to White and Negro Women 


Premature Births to 


Significance 
White Negro of Observed 
Mothers Mothers x? P Difference 


A: When Same Criterion of Prematurity is Used for Both Races 


Normal maternal histories...................00++ 222 (5%) 263 (97%) 34.9 Very small Highly significa 


Maternal histories with some illness or abnor- 
| 460 (13%) 531 (17%) 12.3 0,0005 Very significant 


B: When Different Standards are Used for the Two Races 


, Normal maternal 222 (5%) 163 (6%) 0.12 0.73 Not significant 
Maternal histories with some illness or abnor- 
460 (13%) 401 (13%) 14 0.16 Not significant 


21.6). Of this number 174, or 83 per cent, were In the cumulative percentage curves of bi 

offspring of mothers who had been ill, a rate weight constructed from our own statistics (s 

which was not significantly different from that chart) the racial difference in birth wei 
. Stillborn infants were prema- 

P Bakwin, H., and Bakwin, R. M.: Body Puil 

turely delivered by 55 per cent of the oy sadn Infants: Anthropometry in the Newborn, Human Bi 

mothers and by 54 per cent of those in the nor- 6:612 (Dec.) 1934. Dunham, E. C.; Jenss, R. 


mal group. and Christie, A. U.: Consideration of Race and Sex 


Relation to the Growth and Development of [niat 
Reconsideration of the Negro Group.—Several J. Pediat. 14:156 (Feb.) 1939. Anderson, Brown 2 
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easured at the level of the mean for the white 
nce is 6.4 ounces (180 Gm.) and at the level of 
pounds 8 ounces is about 5 ounces (150 Gm.). 
It seemed likely that the two racial groups 
ould be more nearly comparable if prematurity 
yr the Negro group were redefined to include 
nly those infants whose birth weights were less 
ran 5 pounds 3 ounces (2,350 Gm). This has 
ee done, and the results appear in table 3. The 
icidence of prematurity in the two races becomes 
rikingly similar. Comparative figures for the 
ormal and for the ill mothers of the two races 
ppear in table 4. 
COMMENT 


When birth weight is used as the standard by 
wm hich the maturity of an infant is determined, it 
hould be remembered that there are racial dif- 
prences in average birth weight. If the same 
andard is used (table 5 4) for the two races, 
‘Bn apparent difference is observed in the inci- 
ence of premature births in the white and the 
‘egro races. This difference is statistically sig- 
ificant and is true of the births to normal moth- 
rs and also to those mothers whose pregnancy 
as been complicated by some illness or abnor- 
ality. It appears that more premature infants 
re born to Negro women than to white women. 


mpaired 


nificane# li, however, an arbitrary correction is made 
Rerene > allow for the fact that Negro infants on the 
signifieql’erage weigh less at birth than do white infants, 
fignit@is apparent difference disappears (table 5 B) 
signitesl'"4 the incidence of premature birth in the two 
signifew@faces is seen to be very similar. 


SUMMARY AND CONCLUSIONS 


from serious infection or other abnormalities 
during pregnancy was 5.5 per cent. The rate 
rose to 13.5 per cent among the infants whose 
mothers had some illness during pregnancy. 

2. The incidence of prematurity among the 
offspring of Negro women was higher, the re- 
spective percentages being 9.2 and 16.6. When 
the criterion of prematurity for Negro infants 
was adjusted to make their stage of maturity 
more comparable to that of white infants, 
these racial differences of incidence disappeared. 
From our data the lowering of the upper limit of 
birth weight for prematurity of the Negro infants 
from 5 pounds 8 ounces (2,500 Gm.) to 5 pounds 
3 ounces (2,350 Gm.) seemed to be justified. 

With such a classification, the percentage of 
premature delivery was 5.7 for Negro women 
with normal pregnancies, as compared with 5.5 
for women of the white race. Among the Negro 
mothers whose pregnancies were complicated 
by some illness, the percentage of premature 
delivery was 12.5, as compared. with 13.5 among 
the white mothers. 

3. Approximately 80 per cent of the stillborn 
infants of both races were the offspring of mothers 
who had had some illness during pregnancy. The 
majority of stillborn infants were prematurely 
born (whether or not the mother was in good 
health during pregnancy). 

4. Maternal illness appears to be associated, 
either directly or indirectly, with about 65 per 
cent of single live-born premature infants and 
with 80 per cent of stillborn infants. 

5. The relative importance of various illnesses 


1. The incidence of prematurity among the off- +and abnormalities as single predisposing etiologic 
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factors will be the subject of further investigation. 
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Total 
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6,771 
7,453 
564 
5,509 


CAUSES OF 
INFLUENCE OF 


Vv. SYPHILIS ON 


The importance of maternal syphilis as a 
cause of premature delivery has always been 
difficult to assess because of several factors 
which may influence the interpretation of the 
data. Among these factors are the amount of 
antisyphilitic treatment the patients have received 
and the possibility of coexistent diseases which 
may also induce premature labor. In our pre- 
vious study ? the influence of syphilis as a causa- 
tive factor of prematurity seemed to be of doubt- 
ful significance. Since that time more patients 
have been added to the series, and we have been 
able to make a more detailed analysis of the 
subject. These patients could be divided into 
‘ groups; one composed of women who had no 
detectable illness of any kind during pregnancy ; 
another including those whose only illness was 
syphilis, and, finally, groups of women who had 
other prenatal abnormalities associated with 
syphilis. The incidence of prematurity among 
the offspring of the women of these groups was 
compared, taking into full consideration the 
amount of antisyphilitic treatment received by 
the infected mothers. In this manner we have 
hoped to arrive at a clearer picture of the role 
played by syphilis as a cause of prematurity. 


REVIEW OF THE LITERATURE 


Comparisons of the results of previous investi- 
gations are often difficult because of different 
methods of approach to the subject and a lack of 
uniformity in presenting the results. 

The reported incidence of syphilis among the 
‘mothers of premature infants has varied from 
1.4 to 19 per cent in eighteen different papers 
previously reviewed by us.* In our own pre- 
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PREMATURITY 
THE INCIDENCE OF PREMATURITY 


liminary study,’ we reported the occurrence off. 
syphilis in 8.9 per cent of the mothers of pre 
mature infants and in 6.6 per cent of mothers ¢ 
full term infants, a difference of no statistical 
significance. 

The incidence of syphilis among 3,540 prema 
ture infants has been reported by Hess * to lk 
5.1 per cent. In 1,000 autopsies on fetuses an( 
stillborn infants, Adair* found that 46 (4. 
per cent) were syphilitic, and the majority ¢ 
these (78 per cent) had been born prematurely 
Of 501 stillborn infants alone, 37, or 7.4 per cent 
were syphilitic and 80 per cent had been de 
livered prematurely. 


nitte 


1939 


frequently and is the method of approach in ow 
present report. Jeans and Cooke ° have reporte( 
that 10 (or 2.2 per cent) of a group of 45) 
syphilitic women delivered their infants prema-f 
turely, as compared with 8 (or 0.9 per cent) ifs 
a group of 886 nonsyphilitic women. This dii- 
ference is on the borderline of statistical sig- 
nificance. 

The influence of antisyphilitic treatment inf 
prolonging the gestation period has been noted 
frequently. Among the recent reports is that oi 
McCord,® who observed that the incidence oi 
prematurity among the offspring of 2,150 syphi- 
litic women was 23.4 per cent but was only 12%. 
per cent among the offspring of patients who 
had received ten or more antisyphilitic treat- 
ments during pregnancy. Considering both live- 
born and stillborn premature infants, he noted 


3. Hess, J.: The Premature Infant, in Brennemann. 
J.: Practice of Pediatrics, Hagerstown, Md.,-W. F. 
Prior Company, Inc., 1944, vol. 1, chap. 43. 


4. Adair, F. L.: Syphilis of the Fetus and New- 
born Infant, Am. J. Obst. & Gynec. 28:111 (Jan) 
1932. 

5. Jeans, P. C., and Cooke, J. V.: Prepubescent 
Syphilis, New York, D. Appleton and Company, 193!) 
p. 100. 

6. McCord, J. R.: Syphilis and Pregnancy, J. 4 
M. A. 105:89 (July 13) 1935. 
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hat 57.6 per cent of the untreated women and 
mly 7.1 per cent of those who had received ade- 
juate therapy had premature deliveries. Among 
82 syphilitic mothers of premature infants, 67.6 
er cent had received no treatment, 19.7 per 
‘ent had received less than six treatments and 

7 per cent had received ten or more treatments. 

Wile and Shaw ‘ observed that only 10 per cent 
ii 100 well treated syphilitic mothers had pre- 
nature infants and an additional 3 per cent had 
ielivered premature stillborn infants. Even bet- 
er results were obtained by Dill and his asso- 
jates,* who emphasized the fact that syphilitic 
nothers who had been treated before as well as 
luring the pregnancy had the best chances of 
raving living full term infants. 

An incidence of stillbirths and abortions as 
igh as 46 per cent among the offspring of 
vomen who have recently acquired syphilis has 
een noted by McKelvey and. Turner * and Cole 
nnd others.’° With adequate therapy the rates 
rave been reduced to figures varying from 4 to 8 
er cent or less."! 


PROCEDURE AND DEFINITIONS 


The histories of 13,526 patients who were ad- 
nitted to the obstetric wards of the Cincinnati 
eneral Hospital during the period from January 
1939 through December 1944 were available for 
tudy. Each mother was interviewed after the 


7. Wile, U. J., and Shaw, J. W.: Prenatal Treat- 
ment of Syphilis with Special Reference to Early 
Syphilis in the Mother, J. A. M. A. 95:1791 (Dec. 
13) 1930. 


Syphilis, Am. J. Obst. & Gynec. 40:965 (Dec.) 1940. 

9. McKelvey, J. L., and Turner, T. B.: Syphilis 
and Pregnancy: Analysis of Outcome of Pregnancy in 
elation to Treatment in 943 Cases, J. A. M. A. 102: 
903 (Feb. 17) 1934. 

10. Cole, H. N., and others: Cooperative Clinical 
Studies in the Treatment of Syphilis: Syphilis in Preg- 
nancy, Ven. Dis. Inform. 17:39 (Feb.) 1936. 

11. Ballantyne, J. W.: Antenatal, Intranatal and 
Neonatal Death, Brit. M. J. 2:583 (Sept. 30) 1922. 
Bartholomew, R. A.: Syphilis as a Complication of 
Pregnancy in the Negro, J. A. M. A. 88:172 (July 19) 

I.: Control of Venereal Disease in 


Hillis, D. S., and Benensohn, S. J.: Syphilis and Preg- 
nancy, Internat. Abstr. Surg. 66:54, 1938; in Surg., 
synec. & Obst., January 1938. Halloran, C. R.: Re- 
view of the Records of Syphilitic Pregnant Women 
Treated at the Los Angeles Maternity Service over 
a Ten-Year Period, Am. J. Obst. & Gynec. 38:135 
(July) 1939. Benensohn, S. J.: Pregnancy in the 
Syphilitic Mother: Study of 935 Pregnancies at Cook 
County Hospital, ibid. 48:508 (March) 1942. Dill, 
Stander and Isenhour. McKelvey and Turner.® Cole 
and others,2° 
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delivery of her infant by a member of the pedi- 
atric staff especially interested in obtaining an 
accurate history. The same pediatricians exam- 
ined the infants and supervised their care during 
their stay in the hospital. The pertinent data 
were assembled on punch cards to permit mechan- 
ical sorting. In this study the histories of 197 
patients, 96 white and 101 Negro, were incom- 
plete and consequently were excluded, leaving a 
total of 13,329 for analysis. 

The definitions employed are the same as 
those used in our previous studies." 


The Negro infants in this study have been 
reclassified on the basis of recent observations,’* 
which have shown that Negro infants of less 
birth weight are as mature as white infants of 
slightly greater birth weight. Our experience 
has indicated that a difference of about 5 ounces 
(150 Gm.) occurs in the birth weights of the 
infants of the two races when measured at the 
level of the commonly accepted upper limit of 
prematurity ; namely, 5 pounds 8 ounces (2,500 
Gm.). We have therefore reclassified the Negro 
infants to include in the premature classification 
only those who weighed less than 5 pounds 3 
ounces (2,350 Gm.) at birth. In all the tables in 
this report, the incidence of premature births in 
the Negro race was first calculated (a) as the 
infants whose birth weight was less than 5 pounds 
8 ounces (2,500 Gm.) and then (b) as those 
whose birth weight was less than 5 pounds 3 
ounces (2,350 Gm.). We believe that the latter 
criterion makes possible a more precise compari- 
son with the white race. 

The series included large numbers of both 
the white and the Negro race and in general 
represented stratums of urban population unable 
to afford the services of a private physician for 
the delivery. It is likely that syphilis occurred 
more frequently in this group than in one of a 
higher economic level or in the population at 
large. 

The diagnosis of syphilis was made if the 
Wassermann or Kahn reactions of the blood were 
definitely positive or if the mother had a past 
history of syphilis based on a positive serologic 
reaction. The amount of treatment was estimated 
from the number of visits to the antisyphilitic 
clinic rather than from the amount of arsenical 
or heavy metal administered. 

Treatment was considered adequate for the 
newborn infant if the mother received treatment 


12. Brown, E. W.; Lyon, R. A., and Anderson, 
N. A.: Causes of Prematurity: IV. Influence of Ma- 
ternal Illness on the Incidence of Prematurity; Em- 
ployment of a New Criterion of Prematurity for the 
Negro Race, Am. J. Dis. Child., this issue, p. 315. 
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at the beginning of the fifth month of pregnancy 
or earlier and if she continued to attend the clinic 
with a fair degree of regularity at weekly inter- 
vals until delivery. If more than four treatments 
were omitted, especially if the lapses occurred 
consecutively, the therapy was not considered 
adequate. 

Mothers with acquired syphilis who had been 
treated sufficiently in the past to establish a nega- 
tive serologic reaction at the onset of pregnancy 
were still considered to be inadequately treated 
unless they had received a definite course of 
therapy during the pregnancy under considera- 
tion. Patients with congenital syphilis were 
placed in a separate group. 
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about 11 per cent of the mothers of the full term 
infants. Among the 356 stillborn infants, 21( 
were prematurely born. Syphilis occurred in 32 
per cent of the mothers of these premature still- 
born infants and in only 21 per cent of the 
mothers of the full term stillborn infants. The 
association of syphilis and premature birth js 


_significant in the separate groups of live-bom 


and of stillborn infants as well as in the combined 
group. 

White Race: The relative incidence of prema. 
turity in the offspring of the syphilitic and the 
nonsyphilitic groups is compared in table 1. Oj 
the 390 infants of syphilitic white mothers, 54 


TasLe 1.—Incidence of Prematurity Among Off spring of Syphilitic and Nonsyphilitic Women 
(Single Births Only) 


Live-Born 


Stillborn Live-Born and Stillborn 
AN 


“Syphilis No Syphilis Total 


“syphilis No Syphilis 


Total | Syphilis No Syphilis Total 


White Race—Criterion of prematurity: birth weight less than 5 pounds 8 ounces (2,500 Gm.) 


37 (10%) 531 (8%) 568 (97%) 
334 6,300 6,634 


7,202 19 


871 6,831 


17 (89%) 
2 


83 (61%) 100 (65%) 
53 55 


155 


54 (14%) 614 (9%) 668 (9%) 
336 6,353 6,689 


390 


6,967 


136 


Negro Race—A. Criterion of prematurity: birth weight less than 5 pounds 8 ounces (2,500 Gm.) 
157 (14%) 511 (11%) 668 (12%) 
954 4,149 5,103 


_ 4,660 6,771 


50 (63%) 
29 


60 (49%) 110 (55%) 207 (17%) 571 (12%) 778 (13%) 
62 91 983 4,211 5,194 


1,190 


122 4,782 5,972 


Negro Race—B. Criterion of prematurity: birth weight less than 5 pounds 3 ounces (2,350 Gm.) 


115 (10%) 335 (7%) 450 (8%) 
996 4,325 221 


5, 


5,771 79 


45 (57%) 
34 


5,422 


5,972 


55 (45%) 
67 


122 


100 (50%) 160(13%) 390 (8%) 
101 1,080 4,392 


201 1,190 4,782 


Prematurity of the Offspring of Syphilitic and 
of Nonsyphilitic Women.—In our earlier report, 
based on an analysis of the histories of 2,514 
women, we found that syphilis occurred in about 
9 per cent of the mothers of premature infants 
and in about 7 per cent of the mothers of full 
term infants and that this difference was not 
statistically significant. These patients were 
women who entered the obstetric wards of the 
Cincinnati General Hospital from July 20, 1938 
to July 20, 1939. The present series of 13,329 
women includes all patients who entered the 
obstetric wards of the same hospital for the period 
beginning Jan. 1, 1939 and ending Dec. 31, 1944. 
During this period, and notably during the past 
two years, we have observed an increase in the 
incidence of syphilis. Syphilis occurred in 18 
per cent of the mothers of the premature infants 
of this series and in about 11 per cent of the 
mothers of the full term infants. There were 
12,973 patients who delivered live-born infants. 
Syphilis occurred in 16 per cent of the mothers 
of the premature infants of this group and in 


or 14 per cent, were premature, as compared with 
614, or 9 per cent, of the 6,967 infants of the non- 
syphilitic group. 

When the live-born infants were considere( 
alone, the incidence of prematurity associated 
with maternal syphilis was 10 per cent, as com 
pared with 8 per cent for infants of mothers in 
the nonsyphilitic group. The higher incidence oi 
prematurity in this instance was not great, ané 
for the live-born infants the difference was not 
statistically significant. 

Of the 155 stillborn infants, 100, or 65 per 
cent, were classified as premature. Nineteen i 
the 155 mothers had syphilis, and 17, or 89 per 
cent of the 19, were mothers of premature still 
born infants. 

Negro Race: When the same standard of pre: 
maturity was used for the two races (birth weight 
less than 5 pounds 8 ounces [2,500 Gm.]), 1/ 
per cent of the offspring of syphilitic mothers 
and 12 per cent of the offspring of nonsyphiliti 
mothers were found to be premature. When the 
adjusted standard was used for the Negro infants, 
the relative percentages were very similar to those 
for the white race (table 1). The differences 0 
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eries of live-born infants were significant. 

These differences in the incidence of prema- 
ure births among syphilitic and nonsyphilitic 


of thelvomen have been evaluated by the chi square 
Thelest of goodness of fit, and the results are shown 
irth isf™n table 2. 
e-bomf Incidence of Prematurity Among Offspring of 
nbinedig others Whose Only Disease During Pregnancy 
Vas Syphilis—Tables 1 and 2 do not give an 
srema.geeccurate picture of the role played by syphilis in 
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Taste 2.—Maternal Syphilis and Premature Birth 
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the live-born infants, prematurity was associated 
with maternal syphilis for 8 per cent, as com- 
pared with an incidence of 5 per cent for the off- 
spring of normal mothers (table 3). 

In the Negro race when the same criterion 
was employed prematurity was noted for the 
offspring of 9 per cent of the normal mothers 
and for 13 per cent of those of mothers with 
syphilis only. 

When the classification of prematurity of the 
Negro infants was changed to include only those 


rs, 54 


Premature Births to 


Mothers with 
Syphilis 


54 (14%) 
37 (10%) 
17 (89%) 


160 (13%) 
115 (10%) 
45 (56%) 


Negro Race—A. Criterion of prematurity: birth weight less than 5 pounds 8 ounces (2,500 Gm.) 


Negro Race—B, Criterion of prematurity: birth weight less than 5 pounds 3 ounces (2,350 Gm.) 


Significance 
Mothers with of Observed 
No Syphilis x? P Differences 


White Race—Criterion of prematurity: birth weight less than 5 pounds 8 ounces (2,500 Gm.) 


614 (9%) 11.3 0.0007 Very significant 
531 (8%) 2.3 0.13 Not significant 
83 (61%) 4.7 0.03 Borderline 


571 (12%) 25.0 Very small Very significant 
611 (11%) 8.8 0.003 Significant 
60 (49%) 3.3 0.08 Borderline 


Very significant 
Very significant 
Not significant 


390 (8%) 
335 (7%) 
55 (45%) 


Very small 
0.0004 
0.13 


ABLE 3.—Incidence of Prematurity Among Offspring of “Normal” Mothers and Those Whose Only Iliness Was 
Syphilis (Single Births Only) 


(9% 
22 
72 Live-Born Stillborn Live-Born and Stillborn 
“ Syphilis “Syphilis “Syphilis 
Only “Normal” Total Only “Normal” Total Only “Normal” Total 
Al with White Race—Criterion of prematurity: birth weight less than 5 pounds 8 ounces (2,500 Gm.) 
BePremature....... 18 (8%) —_ 201 (5%) 219 (5%) 7 (88%) 21 (57%) 28 (62%) 25 (10%) | 222 (5%) 247 (6%) 
€ 1100-M Full term........ 222 3,805 4,027 1 16 17 223 3,821 4,044 
ee ee 240 4,006 4,246 8 37 45 248 4,043 4,291 
idere! Negro Race—A. Criterion of prematurity: birth weight less than 5 pounds 8 ounces (2,500 Gm.) 
ciated ill premature....... 76 (11%) 244 (9%) 320 (9%) 21 (60%) 19 (54%) 40 (57%) 97 (13%) 263 (9%) 360 (107%) 
- com: Poll term........ 615 2,588 3,203 14 16 30 629 2,604 3,233 
ers in PGs seston 691 2,832 3,523 35 35 70 726 2,867 3,503 
nce of Negro Race—B. Criterion of prematurity: birth weight less than 5 pounds 3 ounces (2,350 Gm.) 
t. and Premature... 54 (8%) 145 (5%) (6%) 19 (64%)  18(51%) 37 (53%) «73 (10%) 163 (6%) —-236. (7%) 
, Pull term........ 7 2,687 3.324 16 17 33 653 2,704 3,357 
As not ned — — — 
Meahiccinssssc 691 2,832 3,523 35 35 70 726 2,867 3,598 
en cigeeusing premature delivery, partly because many whose birth weight was under 5 pounds 3 ounces 
39) per of the mothers in both the syphilitic and the non- (2,350 Gm.), the incidence of prematurity be- 
 stil-MpYPhilitic group had other illnesses which may came very similar to that of the white race. As 
have influenced the time of delivery. It seemed in the white race, maternal syphilis appeared to 
f pre. lesirable, therefore, to compare the incidence of be frequently associated with low birth .weight 
veight//#P'ematurity among the offspring of mothers who (table 4). Stillborn infants of mothers in the 
), 7fMhad no illness during pregnancy with that of syphilitic group did not seem to be more fre- 
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mothers whose only disease was syphilis. 
Premature infants were delivered by 222, or 5 
per cent, of the 4,043 white mothers who had 
0 detectable abnormality during their preg- 
nancies and by 25, or 10 per cent, of the group 
of 248 mothers who had syphilis only. Among 


quently premature than those of mothers in the 
nonsyphilitic group. 

Comparison of the Incidence of Syphilis and 
of Prematurity in the White and Negro Races.— 
In our series, syphilis was far more common in 
the Negro patients than in the white. The dis- 


and 
‘tilborn 
otal 
ive-born and stillborn (177%) 
‘tilborn OD1Y 50 (63%) 
357 
Live-born and 31.9 
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178 (13%) 2.3 
94 
72 
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ease occurred in more than 25 per cent of the 
mothers of prematurely born Negro infants and in 
only 8 per cent of the mothers of premature 
white infants. We found, however, a difference 
of like magnitude in the incidence of syphilis in 
the mothers of white and of Negro full term in- 
fants ; approximately 5 per cent in the white and 
19 per cent in the Negro race. Similar compari- 
sons have been made in the groups of women 
whose only illness was syphilis (table 5). 

From these observations we conclude that the 
relative incidence of premature births to syphilitic 
mothers is similar in the two races, and this is 


22 AMERICAN JOURNAL OF 


DISEASES OF CHILDREN 


the requirements (table 6). Among both thg§uatel: 
white and the Negro patients, the incidence gM the 
premature deliveries was considerably reducefiher 
when the mothers received any amount of trea cigh¢ 
ment, adequate or not. The differences of inc) t birt! 
dence associated with adequate.and with ina bate i 
quate treatment were not significant, but 1 sla 
general conclusion can be drawn from this co rw 
parison because the number of subjects we © 
small and our standards of adequacy of therapy ad 
were arbitrarily set at high levels. 

When the prematurly born Negro infants ¢ 
less than 5 pounds 3 ounces (2,350 Gm.) a 


ABLE 


Tasie 4.—Syphilis and Premature Birth Among Mothers Whose Only Illness Was Syphilis and Mothers Whos 
Histories Are Normal 


Premature Births to 
we Significance 
Mothers with Mothers with of Observed ematu 
Syphilis Only No Illness x? P Differences RFU! tern 
White Race—Criterion of prematurity: birth weight less than 5 pounds 8 ounces (2,500 Gm.) Total. 
Live-born and stilIbOrn..........cccccesccccscececs 25 (10%) 222 (5%) 9.1 0.002 Significant 
18 (8%) 201 (5%) 2.9 0.09 Not significant 
7 (88%) 21 (57%) 1.5 0.22 Not significant 
I] te 
Negro Race—A. Criterion of prematurity: birth weight less than 5 pounds 8 ounces (2,500 Gm.) 28 
97 (13%) 263 (9%) 11.3 0.0008 Highly significanigm Total.. 
21 (60%) 19 (54%) 0.06 0.81 Not significant 
Prematu 
Negro Race—B. Criterion of prematurity: birth weight less than 5 pounds 3 ounces (2,350 Gm.) eye 
73 (10%) 163 (6%) 18.0 0.00002 Very significant 
54 (8%) 145 (5%) 1.6 0.006 Significant Total.. 
19 (54%) 18 (61%) 0.06 0.81 Not significant 


Tasie 5.—Comparison of Incidence of Premature Births to White and Negro Women Whose Only IlIlnes 


ABLE | 


Was Syphilis 
Premature Births to 
Significance 
White Negro. of Observed 
Mothers Mothers x? P Differences 
A. White Race—Criterion of prematurity: birth weight less than 5 pounds 8 ounces (2,500 Gm.) 
TAvebotn 25 (10%) 97 (18%) 1.5 0.22 Not significant 
18 (8%) 76 (11%) 2.0 0.15 Not significant ull term 


B. Criterion of prematurity } White race: birth weight less than 5 pounds 8 ounces (2,500 Gm.) 


Total... 


Negro race: birth weight less than 5 pounds 3 ounces (2,350 Gm.) 


Ldve-horn and 25 (10%) 


78 (10%) 0,01 0.91 
54 (8%) 0.0008 0.98 
19 (54%) 18 0.18 


Not significant mat 
Not significant bin 
Not significant 


especially true when the adjusted standards are 
used. Nevertheless, if one considers the entire 
range of diseases which have been assigned as 
causes of premature birth, syphilis will appear as 
a cause of prematurity more frequently in the 
Negro than in the white race. 

Influence of Antisyphilitic Treatment.—Con- 
genital syphilis is omitted from this discussion 
because the number of cases was small. The 
standards of adequate therapy, which have been 
described previously, were somewhat higher than 
those employed by other authors; and only 62, 
or 16 per cent, of the white syphilitic and 174, or 
15 per cent, of the Negro syphilitic patients met 


Total... 


considered as a special class, the incidence of prt 
maturity of the ‘offspring of mothers various 
treated was much the same as in the case of tha "tel... 
white race (table 6). 

The effect of antisyphilitic treatment of this. O; 
mothers whose only antepartum illness wagfnong 
syphilis has also been determined (table 7). lifces, ¢ 
the case of the white mothers, adequate therapitients 
reduced the sincidence of prematurity from 
per cent among the untreated group to 10 pegfomen 
cent among the treated. Among the Negroes thd /ncid 
results were even more striking, since the inci men 
dence rate fell from 23 per cent among the ung§’€9nai 
treated group to 6 per cent among the ad others 
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uately treated, the latter rate being less than that nancy (table 8). Diseases occurring with syphi- 
f the normal nonsyphilitic group of mothers (9 _ lis included a variety of conditions, such as tox- 
e¢ cent). Among the Negro infants who emia of pregnancy, uterine bleeding, acute infec- 
eighed less than 5 pounds 3 ounces (2,350Gm.) __ tions, tuberculosis, heart disease and other chron- 
t birth, a prematurity rate of 18 per cent for in- ic diseases of various kinds. The incidence of 
ants of the untreated group of mothers fell to 5 . premature births was generally higher than nor- 
er cent in the adequately treated group. mal when the women suffered from other illnesses 
A low incidence of stillbirths occurred among in addition to syphilis, but the only significant 
e adequately treated group of syphilitic moth- increase in rate occurred when patients also had 


aBLE 6,—Influence of Antisyphilitic Therapy on the Incidence of Prematurity Among the Offspring of the 
Entire Group of Syphilitic Women (Exclusive of Congenital Syphilis) (Single Births Only) 


Live-Born Stillborn Live-Born and Stillborn 
Amount of Treatment Amount of Treatment Amount of Treatment 
Inade- Ade- Inade- Ade- Inade- Ade- 
None quate quate Total None quate quate Total None quate quate Total 
White Race—Criterion of Prematurity: birth weight less than 5 pounds 8 ounces (2,500 Gm.) 
Premature...... 16 (19%) 14 (6%) 7 (11%) 37 (10%) 8 (80%) 9 (100%) 0 17 (89%) 24 (259%) 23 (10%) 7 (11%) St (14%) 
ll term. 69 204 55 328 2 0 0 2 71 204 Bs 330 
85 218 62 (865 Be 19 95 7 
Negro Race—A, Criterion of prematurity: birth weight less than 5 pounds 8 ounces (2,500 Gm.) 
emature...... 38 (20%) 104 (14%) 14 (9%) 156 (14%) 21 (72%) 21 (55%) 7 (64%) 49 (68%)  59(26%) 125 (16%) 21 (12%) WS 
l] term.. 160 638 149 947 8 17 4 29 168 656 153 976 
198 742 168 —‘1,108 227 730 141,181 
Negro Race—B. Criterion of prematurity: birth weight less than 5 pounds 3 ounces (2,350 Gm.) 
Premature...... 29 (15%) 73 (10%) 12 (7%) 114 (10%) 20 (69%) 20 (53%) 4 (36%) 44 (56%) 49 (22%) 98 (12%) 16 (9%) 158 (13%) 
ull term....... 169 669 151 989 9 18 7 34 178 687 158 1,023 
198 742 163 «1,108 29 38 730 174 1,181 


ABLE 7.—The Influence of Antisyphilitic Therapy on the Incidence of Prematurity Among the Offspring of 
a Group of Women Whose Only Illness Was Syphilis (Single Births Only) 


‘ 
Live-Born Stillborn Live-Born and Stillborn 

Amount of 7 Treatinent Amount of Treatment Amount of Treatment 

Inade- Ade- Inade- Ade- Inade- Ade- 

None quate quate Total None quate quate _ Total None quate quate Total 

White Race—Criterion of prematurity: birth weight less than 5 pounds 8 ounces (2,500 Gm.) 
remature...... 6 (12%) 8(6%)  4(10%) 18 (8%) 3 (75%) 3 (100%) 0 6 (86%) 9 (16%) 11(8%) 4 (10%) (10%) 
ull term........ 46 134 37 217 1 0 0 1 47 134 37 218 

Negro Race—A. Criterion of prematurity: birth weight less than 5 pounds 8 ounces (2,500 Gm.) 
Pemature....., 19 (17%) 52 (11%) 4 (4%) 75 (11%) 11 (79%) 7 (41%) 3 (75%) 21 (60%) 30 (23%) 59 (12%) 7 (6%) (13%) 
literm........ 95 415 102 612 3 10 1 14 98 425 108 626 

Negro Race—B. Criterion of prematurity: birth weight less than 5 pounds 3 ounces (2,350 Gm.) 
emature...... 13 (11%) 37 (8%) 3(3%) 53(8%) 10(71%) 7 (41%) 19(54%) (18%) 44(9%) 5(H%) 72 (10% 
Iiterm........ 101 430 108 684 4 10 2 16 


8. Of the total number of 42 stillborn infants some type of abnormal uterine bleeding in addi- 
ong the offspring of syphilitic women of both — tion to the syphilitic infection. This problem will 

ces, only 4 were those of adequately treated be discussed in greater detail in a later paper. 

atients. A large percentage of the stillborn 

ants of the untreated or inadequately treated SUMMARY AND CONCLUSIONS 

omen were delivered prematurely. 1. Prematurity was somewhat more frequently 

Incidence of Prematurity Among Syphilitic characteristic of the offspring of syphilitic women 
omen Suffering Some Other Illness During _ than of the infants of nonsyphilitic women. For 

regnancy.—A considerable number of syphilitic the white race the respective percentages were 14 
others had some additional illness during preg- and 9. For the Negro race they were 17 and 12 
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per cent, but when the standard of prematurity 
was adjusted to include as premature only the 
Negro infants weighing less than 5 pounds 3 
ounces (2,350 Gm.) the rates of prematurity 
were approximately the same as for the white 
race; namely, 13 and 9 per cent. 


2. The influence of maternal syphilis on the 
prematurity rate was evaluated more precisely 
by comparing the group of women who had no 
detectable illness during pregnancy with the 
group of mothers whose only abnormality was 
syphilis. Prematurity was noted for 5 per cent 
of the white mothers who had normal pregnan- 
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TaBLe 8.—/ncidence of Prematurity Among the Offspring of Mothers with Some Abnormality in Addition t 


ence of maternal syphilis. Differences of the 
same magnitude were noted when the group oj 
mothers who had normal pregnancies was com. 
pared with the group of those who had syphilis 
only. 

4. There was a higher incidence of syphilis in 
the Negro women than in the white. Such , 
finding has frequently been interpreted to mean 
that syphilis causes a higher rate of premature 
delivery for Negro women. Our observations in. 
dicate that the incidence of prematurity among 
syphilitic women was approximately the same for 
the two races. 


Vag 
ave 
Vith 


Syphilis (Single Births Only) ionall 
bladde 
Live-Born Stillborn Live-Born and Stillborn hol 
Health of Mother Full Full Full 
During Pregnancy Premature Term Total Premature Term Total Premature Term Total Myhich 
White Race—Criterion of prematurity: birth weight less than 5 pounds 8 ounces (2,500 Gm.) \diun 
PT REDE TNE 18 (8%) 222 240 7 (88%) 1 8 25 (10%) 223 248 di 
Syphilis and bleeding............. 11 (28%) 28 39 2 (100%) 0 2 13 (32%) 28 41 1ed1u 
Syphilis and toxemia............. 4 (8%) 46 50 6 (86%) 1 7 10 (18%) 47 57 ‘ally 
Syphilis, toxemia and bleeding... 1 (8%) 11 12 1 (100%) 0 1 2 (159%) ll 18 tally 
Syphilis and other abnormality.. 3 (10%) 27 30 1 (100%) 0 1 4 (13%) 27 31 Gral 
37 (10%) 334 371 (80%) 2 19 54 (14%) 336 
Negro Race—A, Criterion of prematurity: birth weight less than 5 pounds 8 ounces (2,500 Gm.) hildre 
re 76 (11%) 615 691 21 (607%) 14 35 97 (13%) 629 726 
Syphilis and bleeding............. 24 (28%) 63 87 10 (91%) 1 11 34 (38%) 64 98 esults 
Syphilis and toxemia............. 34 (16%) 183 217 11 (55%) 9 20 45 (197%) 192 237 ? 
Syphilis, toxemia and bleeding... 8 (31%) 18 26 7 (78%) 2 9 15 (43%) 20 35 Batient 
Syphilis and other abnormality.. 15 (17%) 75 90 1 (25%) 3 4 16 (17%) 73 4 isuali: 
157 (14%) 954 1,111 50 (63%) 29 79 207 (17%) 983 1,19 
Negro Race—B. Criterion of prematurity: birth weight less than 5 pounds 3 ounces (2,350 Gm.) here vy 
54 (8%) 637 691 19 (54%) 16 35 73 (10%) 653 726 
Syphilis and bleeding............. 22 (25%) 65 9 (82%) 2 11 31 (32%) 67 9% fhe bili 
: Syphilis and toxemia............. 24 (11%) 193 217 10 (50%) 10 20 34 (14%) 208 237 
E. Syphilis, toxemia and bleeding... 7 (27%) 19 26 6 (67%) 3 9 13 (37%) 22 30 e gal 
Syphilis and other abnormality.. 8 (9%) 82 90 1 (25%) 3 4 9 (10%) 85 1M teratu 


cies and for 10 per cent of those with syphilis 
only. Among the Negroes, the respective rates 
were 9 and 13 per cent, but with the adjusted 
standard of prematurity, the rates among Ne- 
groes became 6 and 10 per cent, which were 
almost identical with the rates observed among 
the white patients. 

3. When the live-born infants were considered 
as a separate division (omitting the stillborn), 
the prematurity rate in the white race was 
slightly but not significantly elevated by the 
occurrence of maternal syphilis. In the Negro 
race the difference observed was of statistical 
significance. Prematurity rates among stillborn 
infants were not significantly altered by the pres- 


mou 
5. Specific therapy administered to syphiliti@ age. 
patients during pregnancy had pronounced effectfy of 1 


in reducing the rate of prematurity. Among 
white mothers whose only illness during preg 
nancy was syphilis, therapy was associated with 
drop in prematurity rates from 16 to 10 pe 
cent. Among Negro mothers the rates fell fron 
23 per cent to 6 per cent. 

6. When diseases or abnormal conditions othe 
than uterine bleeding were associated wit 
syphilis during pregnancy, the prematurity rate 
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CHOLECYSTOGRAPHY FOR CHILDREN 
VICTOR E. HRDLICKA, M.D. 


CARLTON G. WATKINS, M.D. 
AND 


JOHN 


A. ROBB, M.D. 


ST. LOUIS 


Vague gastrointestinal complaints in children 
ave always been a problem for the pediatrician. 
Vith the idea that these symptoms might occa- 
ionally be associated with disease of the gall- 
ladder we have often desired to attempt 
holecystography, but, owing to the toxic effects 
hich at times follow the use of iodophthalein 
dium for adults, it was felt that the use of this 


Graham and Cole* mentioned using chole- 
vstography with iodophthalein sodium for a few 
hildren but mentioned no specific age or definite 
esults. John Caffey ? stated that the youngest 
tient whose gallbladder was satisfactorily 
isualized by him with iodophthalein was 3% 
ears old and that in the few infants examined 
here was no evidence of accumulation of dye in 
he biliary tract. Little else on visualization of 
e gallbladder in children has appeared in the 
terature. Boyden and Fuller* presented a 
ries of cases in which they used iodophthalein 
v mouth for 41 children between 6 and 11 years 
tage. They studied primarily size and empty- 
g of the gallbladder, and they made no mention 
{ the percentage of patients whcse gallbladders 
ere visualized or of the toxic effects noted. 
Apparently a less toxic contrast medium has 
een achieved with the production by Dohrn and 
Dietrich of beta (4-hydroxy-3, 5-diiodophenyl) 
lpha phenylpropionic acid. Since 1940, articles 
ave appeared in the German literature in which 
is substance was referred to under the trade 


_ From the Department of Pediatrics of St. Louis 
niversity. 

1. Cole, W. H.; Copher, G. H.; Graham, E. A., and 
oore, S.: Diseases of the Gallbladder and Bile Ducts, 
philadelphia, Lea & Febiger, 1928, p. 322. 

2. Golden, R.: Diagnostic Roentgenology, New York, 
hos. Nelson & Sons, 1941, vol. 2, p. 965. 

3. Boyden, E. A., and Fuller, A. H.: Anatomy and 
physiology of Gallbladder in Children: Cholecysto- 
raphic Study, Am. J. Dis. Child. 48:565 (Sept.) 1934. 


name of Biliselectan. K. Junkman ‘* stated that 
in toxicity tests on rats the fatal oral dose of 
Biliselectan is 1.1 Gm. per kilogram, whereas 
the dose ordinarily used for visualization of the 
gallbladder is about 0.05 Gm. per kilogram. He 
further stated that over 50 per cent of this sub- 
stance is excreted by the kidneys within the first 
twenty-four hours. 


Grunke and Finger,’ using Biliselectan, noted 
that they did obtain some negative results in 
cases of subacute or chronic hepatic damage, but 
in these cases, filling could not be obtained with 
iodophthalein sodium injected intravenously. 
Kleiber * also was unable to demonstrate any 
superiority of iodophthalein over Biliselectan. 


Much larger series of cases have been reported 
in the United States, where this substance is 
produced commercially as Priodax. Hefke’ re- 
ported a series of 600 attempted visualizations 
with Priodax. Eighty per cent of the patients 
had excellent gallbladder shadows and 8 per cent 
had shadows less intense but considered normal. 
Toxic effects were mild, namely some nausea 
and vomiting (8 per cent) and one to three or 
more loose stools (11 per cent). Three of 100 
male patients complained of slight burning on 
urination. Hefke also stated that Priodax was 
much better tolerated than iodophthalein sodium, 
the nausea, vomiting and diarrhea usually asso- 
ciated with the latter being decidedly decreased 
with the former. Bryan and Pederson * reported 


4. Junkman, N, K.: Perorale Cholecystographie mit 
Biliselectan, Klin. Wchnschr. 20:125 (Feb. 1) 1941. 

5. Grunke, W., and Finger, H.: Cholesystographie 
mit dem neuen peroralen Kontrastmittel Biliselectan, 
Klin. Wchnschr. 19:1187 (Nov. 16) 1940. 

6. Kleiber, N.: Zur Frage der peroralen Darstellung 
der Gallenblase, Deutsche med. Wehnschr. 66:1134 
(Oct. 11) 1940. 

7.Hefke, H. W.: Cholecystography with Priodax: 
A Report on Six Hundred Examinations, Radiology 
42:233 (March) 1944. 

8. Bryan, L., and Pederson, N. S.: A New Gall- 
bladder Contrast Medium: Priodax, Radiology 42:224 
(March) 1944. 
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845 consecutive unselected cases and found “the 
new preparation to cause much less distress to the 
patient and to be of considerably more value as a 
diagnostic contrast medium.” 

With the knowledge that Priodax was rela- 
tively nontoxic, we felt it safe to use even for 
the youngest infants, and it was the drug used 
in this series. The technic is simple. It may be 
summarized‘as follows: 1. The regular evening 
meal is given but it contains no fat. 2. Priodax 
suspended in fruit juice is given about two hours 
after the evening meal. 3. No breakfast is given, 
but water is allowed. 4. Roentgenograms are 
taken at twelve, fourteen and sixteen hours. If 
the gallbladder is not visualized, the same pro- 
cedure should be repeated again that evening. 

The recommended dose of Priodax is 0.5 Gm. 
per 10 Kg. of body weight. 

As our study progressed, we found that it was 
frequently necessary to use 1 to 1.5 Gm. per 


Taste 1.—Results for Infants Under Six Months 


Age, Weight, Dose. 
Mo. Kg. Gm. 


Patient Comment Result 

M. J. Infant with mon- 4 wk. 4 0.25 Negative 
golism 

Di 4 4 0.25 Negative 


R. A. 4 4 0.50 Negative 
0.50 Negative 
V. K. Osteomyelitis....... 6 6 0.50 Negative 


0.75 Negative 
1.00 Negative 


G. B. 4 7.2 0.50 Negative 
Negative 


* Extra value denotes the drug was given again on the 
following night. 


10 Kg., namely two or three times the recom- 
mended dose, in order to get satisfactory results. 
Included in this paper are data concerning all 
the patients for whom the drug was tried, even 
though in the light of later experience we now 
believe that too small doses might account for 
a certain percentage of failures. Early in the 
work, we proceeded carefully, not knowing how 
infants and smaller children might tolerate larger 
doses of the drug, a procedure which explains 
the variations in the dose per kilogram especially 
in the younger age groups. 

In an attempt to find the best dose of Priodax 
per kilogram for the various ages, we have 
arbitrarily divided the entire series of subjects 
into age groups as follows: under 6 months, 
6 to 12 months, 12 to 18 months, 18 to 24 
months, 2 to 4 years and over 4 years. 
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In the group under 6 months of age there wer 
six attempted visualizations with none successiv, 
The infants’ ages varied between 1 and 6 month; 
The dose in this group went as high as 1.6 Gn, 
per 10 Kg. These infants were fed their regular 
diets. 


TABLE 2.—Results for Infants Six to Twelve 
Months Old 


Age, Weight, Dose, 
Patient Comment Mo. Kg. Gm. Result 


B. P. 7 6 0.50 Negative 
0.50 Negative 
0.50 Negative 


Patient 


D. H. 


M. C. Boarder.......... 9 6.4 0.50 Negative 
0.75 Negative 
1.00 Good R.R. 
C. G. Impetigo......... 10 9 0.50 Negatiy B- 
0.50 Very 1. 1. 
R.R ll 7 0.375 Negative 
0.375 Negative 
BE. 0. 


In the group 6 to 12 months old, there wer 
only 4 patients, 1 having good, 1 very good ani 


2 no visualization. Neither of the patients io 
whom results were successful had 
B.S 


Shadow of gallbladder (4) of M. C., 9 months oll 
and (B) of C. G., 10 months old. 


Of t 
exce 


D.H 


TasBLe 3.—Results for Infants Twelve to Eighteen 


Months Old 
1 trial 
Age, Weight, Dose. rigin 
Patient Comment Mo. = Kg. Gm. 
lOWeV 
M. V. isi... 00 2% 6 0.5 Negative 
0.5 Negative 
0.5 Negative 
J.P. Diarrhea.......... 13 10 0.5 Excellel 
L. 8. Infection of upper 16 9 05 Negative =—— 
respiratory tract 05 Excellen 
L. M. Old burn.......... 0.590 Fair 
Pati 


on the first attempt, and Priodax was admin 
istered on successive nights. In 1 patien 
(M. C.) the gallbladder showed no shadow unt 
after three nightly doses, which were increase 
until the total dose was approximately 1.6 Gm 
per 10 kilograms of body weight. 


4 3m 

a Th 
tients 
ized 

were 
10 ki 
me te 
iven 
T ABLE 

[ABLE 

* 

: 

B.§ 
A.f 
D. 


Were 
essiul, 
10nths, 
6 Gm, 


egular 


Result 


egative 
jeg ative 
egative 
egative 
egative 
food 

egative 
ery g00 
iegative 
egative 


C were 


od ani 


nts fo 
ization 


ths old) 


thteen 


Result 


Negative 
Negative 
Negative 
Excelle! 


Negative 
Excellen 


Fair 


admin 
patier 
w unt 
crease 
6 Gm 


HRDLICKA ET 


The group 12 to 18 months old included 4 pa- 
ients, in 1 of whom the gallbladder was visual- 
ized only fairly well; 2 others, both of whom 
vere given only ordinary doses (0.5 Gm. per 
10 kilograms), had good shadows. There was 
ne failure in this group, in spite of double doses 
jiven on three successive nights. 


‘spLeE 4.—Results for Infants Eighteen to Twenty-Four 
Months Old 


Age, Weight, Dose. 
Mo. Kg. Gm. 


Comment Result 


19 10 0.50 
0.75 


0.50 
0.50 
0.75 


0.75 
0.75 
1.00 


0.50 


Negative 
Negative 
Negative 


Good 
Excellent 
Negative 


7.2 


Cleft palate....... lh 


Negative 


Infection of upper Good 


respiratory tract 


“BLE 5.—Results for Children Two to Four Years Old 


Age, Weight, 
Yr. Kg. 


11.3 


Dose, 
G Result 


Patient Comment 


.T. Tonsillitis 2 Negative 
Negative 
Negative 
Negative 
Negative 


Negative 
Good 


Negative 


Negative 
Negative 


Excellent 
Negative 


Negative 
Faint 
Excellent 


Excellent 


. Tonsillitis 


Bronchopneumonia. . 


Pharyngitis 
Laryngitis 
Urticaria pigmentosa 


Purpura 


Of the 5 patients in this group, 2 had good and 
excellent gallbladder shadows. In 1 patient 
). H.) the gallbladder failed to visualize though 
i trial was made again four months after the 
riginal attempt. The dose in the latter attempt, 
iowever, was probably inadequate. For 1 other 


AL—CHOLECYSTOGRAPHY 


327 


patient there was a negative result, even though 
about double the recommended dose was given. 

Visualization in the group 2 to 4 years old was 
only 50 per cent successful, although two of the 
unsuccessful attempts for (B. T. and N. C.) 
probably were due to too small doses and 1 pa- 
tient (P. S.) was unable to have the cholecystog- 
raphy repeated. 

In only 1 of the group over 4 years old did the 
gallbladder fail to visualize, and this patient was 


TasLe 6.—Results for Children Over Four Years Old 


Age, Weigitt, Dose 
Yr. G 


Patient Comment Kg. m. Result 


B. Me. Negative 


Excellent 
Excellent 


Otitis 4 


©.G. Infeetion of upper 4 


respiratory tract 


Infection of upper 
respiratory tract 


Undiagnosed 


R. A. Faint 


Negative 
Excellent 


Negative 
Excellent 


Excellent 
Negative 
Good 


Negative 
Good 


Good 
Excellent 


Negative 
Negative 
Faint 


Excellent 
Excellent 
Excellent 
Good 

Excellent 


Food poisoning 


Undiagnosed 
Gastroenteritis... ... 
Adenitis 


Infection of upper 
respiratory tract 


Malnutrition 


Tonsillitis 


Sse unk 82 28 


‘Tonsillitis 

Vincent’s angina.... 
Atypical pneumonia 
Undiagnosed 


not followed up with a repeated dose. The re- 
sults obtained in this group suggest that for the 
most part an ordinary dose (0.5 Gm. per 10 Kg.) 
is sufficient to obtain satisfactory visualization at 
these ages. 

There were 4 patients for whom the diagnosis 
of acute catarrhal jaundice was made clinically. 
The results of the tests on these patients is shown 
in the following table: 


TasBLe 7.—Results for Children with Acute Catarrhal Jaundice 


Onset of 
Jaundice, 
Date 


7/10/44 


Date 


Dose, 
Kg. 


19 


Age, 


Patient 


B.S. 7/15/44 


7/16/44 
10/ 5/44 10/12/44 
10/10/44 
11/12/44 11/14/44 
11/15/44 
11/23/44 


Attempted Visualizations 


Dose, 
Gm. 
1.00 
1.00 


1.25 


First Successful 
Visualization 
A 


Result 


Result Date 


7/28/44 
8/16/44 


ll/ 7/44 
10/27/44 


Fair 
Excellent 


Faint visualization 


Negative 
Negative 


Negative 
Good visualization; 1 Gm 


Negative 
Negative 
Negative 


|_| : 
q | 
R. R. Malnutrition...... 20 
— A.D 5 11.3 
5% 18 
0.75 || 5% 
4 J.H. 6 20 1.00 
2 10 D. Z. 6 20 1.00 
wo. an 7 19.5 1.00 
N.C. 2 12.7 0.50 616 
EP. 2% 10 0.50 
0.75 
0.75 
ALS. 8 26 
JK. 7 20 
D.R. 5 13.6 0.75 
0.75 
0.75 
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The earliest visualization (after onset of 
jaundice) that we were able to obtain was one at 
seventeen days; one was obtained as late as 
thirty-three days; 1 patient whose gallbladder 
did not visualize eleven days after onset of 
jaundice was unable to have further follow-up. 


RECAPITULATION 


Visualization 
Number of 
of Gallbladder 
Patients Successful Unsuccessful 


Under 6 months 

6 to 12 months 

12 to 18 months 

18 to 24 months 

2 to 4 years 

4 to 11 years 1 


(With acute catarrhal 
jaundice) 4 1 


Total 47 31 16 


Percentage of entire series for whom visualization 
was successful 66 
Percentage of patients over 6 months of age for 


whom visualization was successful 75.6 


Toxic effects noted 
Anorexia 
Loose stools 
Red blood cells in urine 
(microscopic ) 
Albuminuria (trace) 


1 patient 
1 patient (3) 


3 patients 
1 patient 


SUMMARY AND CONCLUSIONS 


The results of cholecystography with Prioday 
for 47 unselected infants and children ar 
reported. 

Priodax is a satisfactory contrast medium fo 
infants and children over 9 months of age. 

The ordinary dose of 0.5 Gm. per 10 Kg. «ij 
body weight is adequate for children over 4 year: 
but larger dosage, even 1.5 Gm. per 10 Kg 
may be necessary for younger children an( 
infants. 

Toxic effects are minimal, even in very young 
infants given two or three times the ordinay 
dosage. 

Further work on infants will be carried out a 
a later study. 
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Case Reports 


DERMATITIS EXFOLIATIVA NEONATORUM 


(RITTER’S DISEASE) 


CAPTAIN ARNOLD WIDERMAN 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


Dermatitis exfoliativa neonatorum (Ritter’s 
disease) has been described as an acute ex- 
foliative and bullous cutaneous disease of un- 
known cause occurring in newborn infants. An 
opportunity to observe such a case was presented 
recently. 

REPORT OF A CASE 


An 8 day old Negro boy was admitted to this hos- 
pital on Feb. 14, 1945, with the following history: He 
was delivered spontaneously at home on February 6. 
At birth the physician in charge observed that the child 
had peculiar sharply demarcated red glazed areas on 
all four extremities. On the third day the skin sloughed 
from these sites, leaving hemorrhagic crusted raw sur- 
faces. At the same time, ulcerations appeared over 
the hard palate and gums. Breast feeding was dis- 
continued. The baby began to have diarrhea shortly 
afterward. 


The antepartum course of the mother was entirely 
uneventful. This was her fourth child. Serologic re- 
actions of both parents were negative for syphilis and 
dark field examinations of the lesions on the infant 
showed no spirochetes. Subsequent tc the child’s entry 
into the hospital, the mother had an abscess of the 
breast from which a nonhemolytic Staphylococcus albus 
was cultured. 

Examination of the baby on admission revealed the 
The 
pulse and respirations were extremely rapid, but the 
temperature was normal. The defects of the skin and 
mouth were striking. The skin was absent from the 
anterior aspects of the legs from the knees to the toes, 
from the entire left elbow and from both hands. — 
denuded areas were covered with hemorrhagic crusted 
matter. In the mouth there were several ulcers cov- 
ered with adherent, dirty gray exudate. The heart 
and lungs seemed normal on physical examination. 
However, the abdomen was moderately distended. 


Treatment was instituted as for extensive burns and 
consisted chiefly of parenteral administration of fluids 
and plasma and application of warmth. The open 
lesions were cleansed with warm isotonic solution of 
sodium chloride, and boric acid ointment dressings were 
applied. To prevent or counteract infection, large doses 
of penicillin and sulfamerazine were given (40,000 units 
of penicillin and 1 Gm. of sulfamerazine daily). Later, 
penicillin ointment was used in conjunction with the 
intramuscular therapy. Distention was partially con- 
trolled by use of a rectal tube and diarrhea by tem- 
porary restriction of oral feedings and by use of protein 
milk, 

In a few days it became evident that the process 
continued to be active. Bullae appeared and spread 
over the thighs, abdomen, trunk, back, neck and upper 
extremities. The following characteristics of the skin 


were noted: (a) repeated or constant trauma by rub- 
bing or pricking with a needle induced formation of 
bullae, (b) the bullae contained clear serous fluid from 
which Staph. albus could be cultured, (c) the bullae 
were not surrounded by any inflammatory zones but 
tended to spread and undermine the adjacent seemingly 
normal skin, (d) moderate pressure and rubbing over 
apparently normal skin removed the pigment portion, 
leaving a light moist subepithelial layer. 

Coincident with the formation of bullae, oral lesions 
increased in number and severity. Sucking on a rubber 
nipple appeared to be the inciting factor in their pro- 
duction, but gavage proved to be just as harmful a 
method of feeding. 

The course was progressively downhill. The tem- 
perature tended to remain at a subnormal level. Labo- 
ratory studies indicated a progressive, moderately severe 
anemia, with some attempts at regeneration. Culture 
ot the blood yielded Staph. albus despite large doses 
of penicillin and sulfamerazine. During the last ten 
days of the infant’s life respiratory embarrassment de- 
veloped; distention became more harassing, and the 
child died at the age of 31 days. 

Autopsy performed one hour after death revealed the 
following pertinent data: The skin presented the most 
striking features—epidermolysis, vesiculation and ulcera- 
tion. Ulceration with exudate was also present in the 
mouth and nose. The lungs contained little air. The 
lower lobes of both lungs were atelectatic. Patchy 
consolidation was present throughout the remaining 
lobes. In the abdominal cavity, the stomach and small 
intestines were distended, and the walls were reduced 
in thickness. In the right retroperitoneal space, there 
was a well walled-off abscess. 

Several sections of skin were submitted for micro- 
scopic examination. The following report was made 
by Capt. Hans Popper, Medical Corps, Army of the 
United States: “In some areas the epidermis is well 
developed and reveals a distinct pigmentation of the 
basal cell layer. In other areas the horny layer is lifted 
up from the prickle cell layer, or the split runs through 
the prickle cell layer itself, leaving only a thin lining 
of the cutis composed of proliferating cells of the basal 
cell layer. The relatively large bullae thus formed 
contain detritus and polymorphonuclear leukocytes. In 
other areas the entire epidermis is missing, and the 
superficial layers of the corium reveal infiltration by 
polymorphonuclear leukocytes, histiocytes and a few 
lymphocytes. The papillary body and the subpapillary 
layers of the epidermis are edematous. The capillaries 
are dilated. Around the vessels some scattered lympho- 
cytes are found. In most places the deeper layers of 
the cutis reveal no changes.” 


Early lesions were represented by degeneration and 
separation of the deeper layers of the epidermis result- 
ing in the formation of bullae. Later, there was further 
destruction of the remaining cell layers of the epidermis. 


329 


i 
‘lent 
nts 
lent 
| 


AMERICAN JOURNAL OF 


COM MENT 


The cause of dermatitis exfoliativa neonatorum 
( Ritter’s disease) is unknown. Some observers ! 
attribute this disease to infection, with staphylo- 
cocci as the causative agent in most cases. Their 
contentions are supported by successful results 
with sulfonamide therapy. Sutton and Sutton.* 
have gone so far as to suggest that the disease 
be included in the impetigo group of strepto- 
coccic and staphylococcie infections of the skin. 

In the case presented, one can see readily that 
infection with Staph. albus was prominent 
throughout. Culture of the blood and of the 
bullae on the baby, the discovery of a retro- 
peritoneal abscess at autopsy and the abscess on 
the breast of the mother following nursing of the 
infant pointed to infection as the etiologic agent. 

On the other hand, trauma played an impor- 
tant role. Bullae could be induced by constant 
pressure of dressings, by repeated friction of one 
portion of the body on another and by repeated 
injections with hypodermic needles. Epidermol- 
ysis could be demonstrated by rubbing the 
apparently normal skin with only moderate 
pressure. A similar situation occurred in the 
mouth from sucking on a nipple or from gavage. 
The nasal mucosa was also susceptible to trauma. 

The appearance of lesions at birth and the 
iailure of penicillin and sulfamerazine to control 


1. Bell, D., and Woods, A. W.: A Case of Ex- 
foliative Dermatitis of the Newborn (Ritter’s Disease), 
Arch. Dis. Childhood 17:157 (Sept.) 1942. Ryan, N. 
W., and Goldman, L.: Treatment of Ritter’s Disease 
with Sulfapyridine, Am. J. Dis. Child. 59:1057 (May) 
1940. 

2. Sutton, R. L., and Sutton, R. L., Jr.: Diseases 
of the Skin, St. Louis, C. V. Mosby Company, 1939, 
pp. 910-911. 
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the process are points which are not in favor 
infection as the etiologic factor. It is also diff 
cult to believe that such extensive cutaneous anj 
mucosal lesions could be induced by Staph 
albus in the absence of some fundamental def 
ciency of the skin and mucous membrane 
Observations of Kendall and Aegerter ® 
supporting evidence. The location of such 4 
deficiency would be probably in the stratuy 
mucosum of the epidermis, for in this Neg, 
child the pigmented layer could be removed, leay 
ing a nonpigmented dermis. Histologic section 
of early lesions place the difficulty within thy 
cell layers of the epidermis. 


SUMMARY AND CONCLUSIONS 


The evidence is at hand that dermatiti 
exfoliativa neonatorum (Ritter’s disease) is 
cutaneous affliction of the newborn with symp 
toms of exfoliation, vesiculation, and epidermol; 
sis that can be induced by trauma. The pa 
played by infection is difficult to evaluate an 
may be a secondary factor similar to that foun 
in cases of extensive burns, in which destructia 
of the cutaneous barrier permits invasion }j 
common bacteria. The etiologic basis for tly 
disease arises probably in some deficiency of th 
epidermis. More specific dermatologic definitic 
is required to exclude cases of impetigo au 
dermatitis desquamativa (Leiner) from the cate 
gory of this disease. Lack of such clarity ma 
result in mistaken claims of cure. It appear 
likely that the prognosis of dermatitis exfoliative 
neonatorum depends chiefly on the extent ¢ 
actual and potential loss of cutaneous surface 


3. Kendall, N., and Aegerter, E. E.: Ritter’s Dis 
ease, J. Pediat. 15:733 (Nov.) 1939. 
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SALICYLATE INTOXICATION 


IN CHILDREN 


REPORT OF FOUR CASES 


DOROTHY L. STEVENS, M.D., ann DEBORAH B. KAPLAN, M.D. 
ALBANY, N. Y. 


Since the recent advent of massive salicylate 
erapy ’ in the treatment of rheumatic fever, a 
umber of cases of salicylate poisoning associated 
ith this form of treatment have been reported.” 
this communication 4 cases of salicylate in- 
pxication in children are presented, in 3 of 
thich the condition developed during intensive 
licylate therapy for acute rheumatic fever and 
) the fourth following the accidental ingestion 
methyl salicylate. 


REPORT OF CASES 


Case 1.—J. W., a 10 year old white boy, was admitted 
the hospital Aug. 4, 1444, with a history of four days 
sore throat, acute severe generalized polyarthritis and 
ver but with no definite history of administratjon of 
licylates. No previous attacks of polyarthritis had 
ren experienced, but sore throats had been frequent 
ring the past year. At the time of his admission, the 
mperature was 103 F., pulse rate 116 and respiratory 
te 35. The heart was of normal size (confirmed 
bentgenologically), with regular sinus rhythm, but a 
owing apical systolic murmur transmitted to the aortic 
ea and a definite harsh pulmonic systolic murmur were 
esent. The sedimentation rate (Wintrobe) was 30 mm. 
r hour, erythrocytes numbered 3,040,000 and leuko- 
tes 14,800 per cubic millimeter; the streptococcus 
tifibrinolysin activity was 2 plus, and the urine was 
brmal. A roentgenogram of the chest revealed no 
normal pulmonary conditions. 

Salicylate therapy was instituted on the patient’s 
cond day in the hospital, a total of 6 Gm. of sodium 
licylate being given intravenously in twenty-four hours 
15 Gm. per kilogram of body weight). The same 
mount was given orally as enteric-coated tablets on 
¢ third day. By the fourth day, the polyarthritis had 
proved remarkably, but otherwise the general con- 
tion was worse, the sedimentation rate being 34 mm. 
r hour and the electrocardiogram showing an alter- 
te 3:1 and 4:1 heart block. A mild degree of 


From the Department of Pediatrics, Union Uni- 
rsity, Albany Medical College and Albany Hospital. 
1. Coburn, A. F.: Salicylate Therapy in Rheumatic 
rver: A Rational Technique, Bull. Johns Hopkins 
osp. 73:435-464 (Dec.) 1943. 
2. (a) Ashworth, C. T., and McKemie, J. F.: 
emorrhagic Complications, with Death, Probably from 
ilicylate Therapy, J. A. M. A. 126:806-810 (Nov. 25) 
44. (b) Kaiser, A. J.: Personal communication to 
€ authors. (c) Fashena, G. J., and Walker, J. N.: 
llicylate Intoxication: Studies on the Effects of 
dium Salicylate on Prothrombin Time and Alkali 
serve, Am. J. Dis. Child. 68:369-375 (Dec.) 1944. 


dyspnea was observed but was attributed to cardiac 
decompensation. The patient was mentally confused 
and irritable and vomited several times. Nevertheless, 
because of the clinical impression that the carditis was 
becoming more severe, therapy by the intravenous route 
was repeated on the fourth and fifth hospital days. 
However, by the afternoon of the fifth day it was 
realized that the dyspfiea might actually be hyperpnea 
due to salicylate intoxication. A carbon dioxide-com- 
bining power of 14 volumes per cent at the time 
substantiated this interpretation. Therapy was started 
immediately, one sixth molar sodium lactate solution 
being given intravenously, with a resultant rise in the 
carbon dioxide-combining power to 20 volumes per cent 
within three hours. Despite the relief of hyperpnea by 
this treatment, pulmonary edema with signs of circula- 
tory failure developed, and the patient died four hours 
after the intravenous injection. 

During treatment with sodium salicylate, blood was 
drawn daily for the determination of salicylate concen- 
tration, but, because we were not prepared to do this 
procedure at this time, the samples were sent to a 
New York city hospital for analysis. Unfortunately, 
the reports did not reach us until the patient was dying. 
The daily blood levels were 360, 420, 810 and 1,004 
micrograms per cubic centimeter.* 


Autopsy.—Necropsy was performed two and one-half 
hours after death. The body weighed 90 pounds (41 
Kg.), measured 55 inches (137.5 cm.) and exhibited no 
unusual external changes. 

Petechial hemorrhages were the outstanding gross 
abnormalities. These were numerous and were found 
in the mesentery of the small intestine, beneath the 
parietal peritoneum and the lining of the pericardial 
cavity, within the subcapsular region of the thymus and 
the adrenal glands and in the subepicardial fat. The 
abdominal cavity contained 200 cc. of clear, straw- 
colored fluid, and the pericardial cavity was distended 
with 100 cc. of slightly turbid, light amber fluid inter- 
spersed with delicate strands of fibrin. 

The heart was slightly enlarged and showed slight 
dilatation of its right side and of the mitral ring. 
Along the line of closure of the mitral leaflets and 
extending down over some of the chordae tendinae were 
tiny smooth opalescent verrucae. Microscopically an 
acute active pancarditis was found. Within the auriculo- 
ventricular node there were several Aschoff bodies and 
a small artery greatly altered by rheumatic arteritis. 

The lungs were slightly increased in weight, and 
their external surfaces were pink but mottled with 
several small dark red atelectatic foci. The cut sur- 


3. These and the other blood salicylate values were 
determined by the method of Brodie, B. B.;Udenfriend, 
S., and Coburn, A. F.: Determination of Salicylic Acid 
in Plasma, J. Pharmacol. & Exper. Therap. 80: 114-117 
(Jan.) 1944. 
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faces were also mottled red and pink and exuded 
frothy blood-tinged fluid. Similar fluid filled the bron- 
chial lumens. On microscopic examination early acute 
bronchitis, severe pulmonary edema, extreme congestion 
and a few small perivascular hemorrhages within the 
interlobular septums were seen. 

Though no gross changes were discovered in the kid- 
neys, microscopic examination disclosed an unusual type 
of edema limited to the convoluted tubules. The edema 
fluid was observed between the lining epithelial cells 
as well as beneath them and in some locations had 
accumulated in such quantities that it completely and 
widely separated the cells from their basement mem- 
brane. All the lining cells of the tubules showed ex- 
treme parenchymatous degeneration. These changes 
suggested an early nephrosis. 

Sections from two of the metatarsophalangeal joints 
revealed foci of fibrinoid degeneration, proliferation of 
fibroblasts and infiltration with mononuclear cells. These 
lesions were similar to those seen in the mitral valve. 
Examination of the brain and spinal cord was not 
permitted. 


Anatomic Diagnoses—The final diagnoses were as 
follows: (1) active rheumatic pancarditis, with dilata- 
tion of the right auricle and ventricle and tricuspid and 
mitral rings; (2) pericardial effusion; (3) acute passive 
congestion of the lungs; (4) acute bronchitis; (5) pul- 
monary edema; (6) active rheumatic arthritis; (7) in- 
toxication due to salicylates; (8) hemorrhages into the 
mesentery, thymus and adrenal glands, epicardium, peri- 
toneum and pericardial sac; (9) acidosis (based on 
clinical observations), and (10) nephrosis of undeter- 
mined type. 


Case 2.—R. H., a 9 year old white boy, was admitted 
to the hospital Sept. 5, 1944, because of anorexia and 
weakness of three weeks’ duration. In March 1944 he 
had scarlet fever, which was followed three weeks later 
by migrating polyarthritis. Treatment had consisted 
only of sporadic rest in bed. Hospitalization was ad- 
vised after several months, when his physician discov- 
ered that a heart murmur had developed. 
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Chart 1 (case 2).—Effects of sodium salicylate therapy 
on R. H., a 9 year old boy weighing 36.4 Kg. 


On admission his temperature was 102 F., pulse rate 
130 and respiratory rate 20. Subcutaneous rheumatic 
nodules were present over the dorsa of the hands and 
about the elbows. There was decided cardiac enlarge- 
ment, and a loud blowing systolic murmur could be 
heard over the entire precordium. The cardiac en- 
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largement was verified roentgenologically (greatg 
cardiac diameter 14.2 cm.), but no significant chang 
were disclosed by the electrocardiogram. The secimeq 
tation rate (Wintrobe) was 24 mm. per hour; the leuk; 
cytes numbered 23,700 and the erythrocytes 4,400.0) 
per cubic millimeter; the streptococcus antifibrinolys, 
activity was 3 plus, and the urine was normal. 
- Although the child was suffering from chronic acti 
rheumatic fever, it was decided, because of the sey 
carditis, to administer massive salicylate therapy (cha 
1). In view of our previous experience, only 0.1 ( 
per kilogram of sodium salicylate was given orally ; 
the form of enteric-coated tablets during the first twenty 
four hours. This dose resulted in a blood salicyla 
level of 200 micrograms per cubic centimeter. Since 
level of 350 micrograms per cubic centimeter was & 
sired, the dose was increased the next two days { 
0.15 Gm. per kilogram, and at the end of this tin 
the blood salicylate level had risen to 430 microgran 
per cubic centimeter. The daily intake of the dr 
during the next eight days was frequently adjusty 
the blood level being used as a guide, but it was fow 
impossible to maintain a level of 350 micrograms » 
cubic centimeter with less than 0.15 Gm. per kilogr: 
per day. Therefore, this dose was continued for t 
next twelve days without clinical signs of salicyle 
intoxication or evidences of clinical improvement exce 
for the disappearance of the rheumatic nodules. Duris 
the following six days, gradually increasing hyperpng 
mental depression and lethargy were noted, and 
dose of salicylates was reduced to 0.1 Gm. per kil 
gram. Since no further clinical improvement w 
observed and the drug apparently was producing ear 
intoxication, its use was discontinued on the thirt 
seventh hospital day. The carbon dioxide—combini 
power at this time was 18 volumes per cent. Thi 
acidosis, as measured by the carbon dioxide—combinir 
power, responded promptly to intravenously administers 
sodium lactate and orally administered sodium bica 
bonate. The highest blood salicylate level observ 
during the course of treatment was 550 micrograms » 
cubic centimeter on the thirtieth hospital day, a lev 
which in all previous reports has been considered belo 
the toxic level for young adults. In this case the develo 
ment of salicylate intoxication had been insidious and h 
occurred with what was considered adequate clinid 
and laboratory control. Another interesting feature w 
noted during the course of drug therapy, a 1 pit 
reduction of Benedict’s solution by some reducing s 
stances in the urine. 

The greatest cardiac diameter by roentgenogram w 
reduced from 14.2 to 12.2 cm. during the initial staf 
of treatment, but after the intoxication it increased 
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13.9 cm. An apical presystolic murmur had develop iy 
during treatment and was confirmed by 


At the termination of administration of salicylatd 
roentgenologic examination of the lungs showed in 1 
upper lobe of the right lung a focus of irregular 


throc 
50 


solidation which could not be confirmed on clini@yide_ 
examination. Cultures of materials from the 


at this time yielded a hemolytic streptococcus and fm, 
pneumococcus which could not be typed. The sehporm: 
mentation rate was then 28 mm. Two months latel Hi). 
was 36 mm., the roentgenogram of the chest show wend 
complete clearing of the previous irregular area ' oy 
consolidation in the upper lobe of the right lung aj; 
the greatest cardiac diameter was 13.2 cm., which ' : 


t 

1 cm. less than that on admission. ie oe 
Case 3—J. T., an 11 year old white girl, was “GM one-s 
mitted to the hospital Dec. 1, 1944, with a history Hum | 
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(great: ve rheumatic fever and polyarthritis of four months’ intravenously, vitamin K intramuscularly and vitamins 
change ration. Three days before admission she had an  B and C and fluids orally. She responded well to 
secimeii,cerbation of her illness. On the first day of this treatment as evidenced by a rise in the carbon dioxide- 
he leuk ode, her physician prescribed sodium salicylate orally combining power to 37.2 volumes per cent and disappear- 
4,400,008 the form-of enteric-coated tablets, 0.15 Gm. per kilo- ance of hyperpnea within twenty-four hours. Epistaxis 
rinolys@i.m for twenty-four hours, increased the amount occurred twice within the first twenty-four hours. The 
i 0.3 Gm. per kilogram on the second day and prothrombin times,* determined daily beginning on the 
MC actimiiced it to 0.25 Gm. per kilogram on the third and second day and expressed in percentage of normal, 
he seve. rth days, but only about half of the last day’s dose was were 40, 60, 65 and 80 per cent. The blood salicylate 
Py (chaifiMained. At the end of the first day of treatment, vomit- level on the second day was 250 micrograms per cubic 
0.1 Gal, epistaxis and dyspnea occurred. These symptoms in- centimeter and on the third day 115 micrograms per 
orally eased in severity each day and were regarded py cubic centimeter. She was discharged on the seventh 
it twenty physician as manifestations of the rheumatic process, hospital day completely recovered from the salicylate 
salicyla st as we had regarded them in our first case. On _ intoxication. Ten days later the sedimentation rate 

Since @M® patient’s admission to the hospital a diagnosis of | (Wintrobe) was 15 mm., and the roentgenogram of the 


Was dite salicylate intoxication was made (chart 2). chest showed normal pulmonary markings and the same 
_ cardiac conditions as on admission. 
this tim 


crogran DAYS Case 4—P. W., a 17 month old white girl, was 
the dr a er aor admitted to the hospital Oct. 26, 1944. Eighteen hours 
adjust. before admission she had accidentally ingested approxi- 
ian fod mately 1 teaspoonful of methyl salicylate. Five hours 


later she vomited, became restless and exhibited rapid 
respirations which persisted throughout the night. She 
continued to vomit the next morning and was brought 
to the hospital, where a diagnosis of salicylate intoxi- 
cation was made. 

On admission her temperature was 99 F., pulse rate 
140 and respiratory rate 38. The child was lethargic 
and irritable when moved and vomited once, shortly 
after admission. The remainder of the physical exami- 
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r kild 
onl 2 nation revealed nothing significant, but roentgen ex- 
‘ing eat amination of the chest revealed conditions consistent 
se thir with bilateral bronchopneumonia. The carbon dioxide- 


seienbinl combining power of the blood was 23 volumes per cent 


at. Th sane and the blood salicylate level 390 micrograms per cubic 
sombinir -centimeter. The urine, which had a strong odor of 
einisten t — wintergreen, contained a trace of albumin, gave a 1 plus 


reaction for acetone, and a | plus reaction for salicylates 


bicaf 
observe 2 sito (Gerhardt’s test) and contained no formed elements in 
000 
zrams pf the sediment. 
2 woo The patient was given 5 per cent dextrose solution 


y, a lev 


red belo eco 0 intravenously, and fluids were forced by gavage. She 
> develd responded promptly to this treatment, and, since she 
is and ha@Chart 2 (case 3).—Effects of sodium salicylate therapy was discharged on her second hospital day, no other 
e clini@M J. T., an 11 year old girl weighing 40 Kg. laboratory studies were made. 

ature 


a l pit 


sive er temperature on admission was 100.4 F., her pulse COMMENT 


e 132 and her respiratory rate 26. Severe hyperpnea The fatal result in the first case occurred 


ussmaul in type), drowsiness, dehydration and a 
apical’ were noted. The urine because of lack of familiarity with the signs of 


tial stawed a 1 plus reduction of Benedict’s solution on ‘Salicylate intoxication,® our inability at the time 
—_ ie first day only; no ketones were present in the urine to guide the daily dose of salicylate by the blood 
develom@l the first three days, but the Gerhardt test gave a Jevel attained the previous day and our unaware- 


ethograt 
: purple color characteristic of salicylates. The : 
alicyla@throcytes numbered 4,300,000 and the leukocytes "SS of the possibility of salicylate intoxication 


ed in th D5) per cubic millimeter. The sedimentation rate in children on the dosage schedule and the de- 
ag introbe) was 16 mm. per hour, and the carbon sired blood salicylate levels outlined by Coburn." 
p cue «e-combining power was 10 volumes per cent. He apparently did not encounter salicylate in- 


he thr) abnormal changes were seen in the electrocardio- MBIT : : : 

us and Mim. A roentgen examination of the chest disclosed eae cna in 1 of his patients, for he 

The seiffiormal-sized heart with a slight bulge in the left Stated that “levels of 500 to 650 gamma can be 

as ro icle, interpreted as being consistent with mitral produced by intravenous medication without 

“ - sis, and an accentuation of the pulmonary mark- causing disturbing symptoms,” and that “the 

sin the midportion bilaterally. Hemolytic strepto- 

‘hich 1 cl were isolated from the throat. The blood salicylate 4. Determined by a modified Quick procedure and 
‘l at the time of admission was 640 micrograms per calculated from the clotting times of 25 per cent plasma. 
bic centimeter. She was given treatment consisting 5. Barnett, H. L.; Powers, J. R.; Benward, J. H., 

, Was “Bj one-sixth molar and one-third molar solutions of and Hartman, A. J.: Salicylate Intoxication in Infants 

history lium lactate, 10 per cent solution of dextrose given and Children, J. Pediat. 21:214-223 (Aug.) 1942. ‘ 
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intravenous administration of sodium salicylate 
makes it possible to build up a plasma level of 
400 or if necessary 650 gamma per cc. in a few 
hours and without causing symptoms other than 
mild tinnitus.” Lacking the knowledge we now 
possess of the dangers inherent in this method 
of salicylate therapy when applied to children, 
we entered overenthusiastically on our treatment 
and continued it with a false sense of security. 

That the dosages and blood levels recom- 
mended for young adults under Coburn’s pro- 
gram cannot be followed safely in the treatment 
of children is evidenced by results for each of 
our 3 patients. These exhibited signs of salicy- 
late intoxication while on the accepted dosage 
as outlined for young adults, i.e., 0.15 Gm. per 
kilogram of body weight. The intoxication of the 
first patient, receiving the drug intravenously, 
occurred early, after two days of treatment, with 
a blood level of 400 micrograms per cubic centi- 
meter, which is considered within the range of 
the required therapeutic blood level (350 to 
600 micrograms per cubic centimeter). ‘Salicyl- 
ism in the second patient developed after oral 
administration of the drug on the twenty-second 
day of treatment, with a blood level of 440 micro- 
grams per cubic centimeter. The third patient 
was admitted with salicylate intoxication after 
four days. of oral therapy with a blood level of 
640 micrograms per cubic centimeter. The 
fourth patient, suffering from accidental salicylate 
poisoning with methyl salicylate, had on admis- 
sion a blood level of salicylate (twenty-four hours 
after ingestion) of 390 micrograms per cubic 
centimeter. 

It appears from the work of Lutwak-Mann ° 
that deficiency of glycogen and of thiamine are 
likely factors in predisposing to sensitivity to 
salicylate. In children, acute or chronic illness 
with anorexia or vomiting leads to depletion of 
glycogen reserve and to vitamin deficiency as 
well as to disturbance in their unstable acid-base 
balance. Fashena** has shown in her experi- 
mental cases that salicylate intoxication will 
occur easily in an acutely ill child and with more 
rapidity than in a well child. The latter may be 
given a dose of salicylate, 0.15-Gm. per kilogram 
per twenty-four hours, and at the end of twenty- 
four hours he may acquire the therapeutic blood 
level and maintain it for four days without signs 
of toxicity. Three of our patients were acutely 
ill with active rheumatic fever before the drug 


was given and unquestionably had disturbances . 


of metabolic processes and possibly depletion of 


6. Lutwak-Mann, C.: The Effect of Salicylate and 
Cinchophen on Enzyme and Metabolic Processes, Bio- 
chem. J. 36:706-728 (Dec.) 1942. 
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glycogen reserve. With these precepts in minitaine 
we treated our third patient with vitamin K 
combat the hypoprothrombinemia produced | 
salicylates,” large doses of vitamin  thiamj 
hydrochloride to rectify any depletion, sodiy 
lactate to correct the acidosis and a 10 per & 
dextrose solution to restore the glycogen resen 

In our experience, it appeared that the dy 
had a cumulative effect. In case 3, as dem 
strated by the blood levels, it was excreted slow 
In case 2, since the patient was treated under co 
trolled measures, it was necessary to adjust { 
dose frequently in order to maintain the desir 
therapeutic level; when this level was mai 
tained for twelve days, salicylate intoxication 
veloped and did not readily respond to 
reduction of the dose. 

Although there was prompt clinical and sy 
tomatic relief of the polyarthritis in all our ca; 
of rheumatic fever and disappearance of { 
rheumatic nodules following salicylate therg 
in cases 1 and 2, beneficial results of the dn 
on the rheumatic carditis appeared doubtful. 

The unusual and unexplained nephrosis s¢ 
in the sections of the kidneys of the first pati 
may explain the appearance in the urine o/ 
reducing substance, as well as of the protein a 
also the formed elements in the sediment in g 
tients receiving salicylates.* 

The conditions observed in the lungs of 1 
first patient at autopsy may explain the irregu! 
consolidation in the upper lobe of the right lu 
the increased pulmonary markings and { 
bronchopneumonia seen in the roentgenogra 
of the chest in cases 2, 3 and 4 during salicyld 
intoxication. 


SUMMARY AND CONCLUSIONS 


While we have not yet had sufficient exp 
ience with the type of case in which Cobu 
treatment was used, it nevertheless appears 
us that a longer period of observation is necess 
before correct evaluation of this treatment can 


7. Link, K. P.; Overman, R. S.; Sullivan, W. } 
Huebner, C. F., and Scheel, L. D.: Studies on 
Hemorrhagic Sweet Clover Disease: XI. Hypop 
thrombinemia in the Rat Induced by Salicylic A 
J. Biol. Chem. 147:463-474 (Feb.) 1943. Meyer, 0. 
and Howard, B.: Production of Hypoprothrombinem 
and Hypocoagulability of the Blood with Salicylat 
Proc. Soc. Exper. Biol. & Med. 53:234-237 (Ju 
1943. Shapiro, S.: Studies on Prothrombin: VI. 
Effect of Synthetic Vitamin K on the Prothrombi 
penia Induced by Salicylate in Man, J. A. M. A. 12 
546-548 (June 24) 1944. 

8. Stevenson, C. S.: Oil of Wintergreen Poisonit 
Report of Three Cases, One with Autopsy, and 
Review of the Literature, Am. J. M. Sc. 198:772-) 
(June) 1937. Fashena and Walker.2¢ 
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STEVENS-KAPLAN—SALICYLATE INTOXICATION 


tained. Salicylates when used in massive doses 
oduce toxic changes more readily in children 
an in adults,2° and before instituting this 
erapy one should be thoroughly familiar with 
e signs, symptoms and treatment of salicylate 
oxication. During treatment, the patient 


ould be hospitalized where adequate thera- 
utic and laboratory facilities are readily avail- 
le. The only definite clinical improvement seen 
our patients was the relief of the polyarthritis 
d the disappearance of the rheumatic nodules, 
result which can be obtained by smaller oral 
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dosage. We have made no attempt to explain 
the metabolism or metabolic effects of the sali- 
cylates. The autopsy report included confirmed 
the fact that there is a’ tendency to bleed in 
severe salicylate intoxication and revealed the 
presence of changes in the lungs and kidneys 
which will bear further investigation. 


Dr. B. B. Clark, department of physiology and 
pharmacology, Albany Medical College, performed the 
prothrombin studies, and Drs. Otto Faust and H. F. 
Leahy, department of pediatrics, gave permission to 
publish cases 2 and 3. 
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LARYNGEAL STRIDOR WITH TEMPORARY CARDIAC AND 
RESPIRATORY ARREST 


FOR CONGENITAL ESOPHAGEAL STENOSIS 
WITH TRACHEOESOPHAGEAL FISTULA 


A COMPLICATION OF THE OPERATION 


ROBERT D. MERCER, M.D. 
ANN ARBOR, MICH. 


The anomaly of congenital atresia of the 
esophagus with tracheoesophageal fistula has 
proved amenable to operation only in recent 
years. The postoperative complications of this 
procedure are not as yet completely understood. 
The following observations throw some light on 
an unusual and extremely serious postoperative 
syndrome. This consists of laryngeal stridor 
coming on during or shortly after a feeding. 
The stridor is often severe enough to cause 
cyanosis and on many occasions is accompanied 
with temporary cardiac and respiratory arrest. 
The patient whose case is reported has been 
previously mentioned by Haight,’ but at the time 
of his report a full appreciation of the cause of 
the patient’s symptoms and the appropriate ther- 
apy had not been reached. 


REPORT OF A CASE 


J. P. was admitted to University Hospital, Ann Arbor, 
Mich., on Sept. 9, 1943, weighing 5 pounds (2,268 Gm.) 
at the age of 4 days. Her referring physician, Dr. 
Thomas McEachern, had seen her for the first time on 
the day that she was admitted. He had obtained a 
history of choking at each attempted feeding of the 
infant, and it was his impression that the child had a 
tracheoesophageal fistula. He confirmed this impression 
by obtaining a roentgenogram with contrast medium 
in the esophagus which demonstrated an atresia of the 
esophagus at about the level of the second thoracic 
vertebra. Air was present in the stomach, which proved 
the existence of a fistula. 

The infant was operated on by Dr. Cameron Haight 
on the day of admission. Anesthesia was induced by 0.25 
per cent metycaine hydrochloride, administered locally, 
and by ether inhalation. The operation was performed 
through a pa:ascapular incision on the right side, and 
the posterior portions of the third, fourth and fifth ribs 
were removed. Before the esophagus was exposed, the 
vagus nerve was blocked with a local anesthetic. When 
the esophagus was exposed, it was found that the two 
segments were adherent, the muscularis of the upper 
segment being in contact with a small portion of the 
muscularis of the extreme upper end of the lower seg- 


From the Department of Pediatrics and Communi- 
cable Diseases, University Hospital. 

1. Haight, C.: Congenital Atresia of the Esophagus 
with Tracheoesophageal Fistula, Ann. Surg. 120:623- 
655, 1944. 
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ment. The level of contact was about 1.5 cm. ab 
the carina. The lower segment had a diameter of ab 
6 mm. and the upper segment a diameter of about 
cm., which is not so broad as usual. A telescopic t 
of anastomosis was done, and a good two layer clos 
was obtained. The closure of the trachea was airtig 
There was considerably less tension on the anasto 
sis than is usually-the case. The patient’s conditi 
throughout the operation was satisfactory, and { 
operating time was two hours and forty minutes.” 


During the first two postoperative days there w¢ 
several periods of apnea and cyanosis, which we 
readily relieved by stimulants, artificial respiration ; 
inhalations of oxygen and carbon dioxide. On the thi 
postoperative day, small feedings of dextrose w¢ 
started orally, and, although respirations were no 
throughout feedings, no serious disturbances of reg 
rations occurred. Starting on the twelfth postoperati 
day, this patient began to have increasingly severe ¢ 
sodes of stridorous respirations coming on during 
shortly after feeding. These became severe enough 
cause cyanosis. On the forty-seventh postoperative ( 
they were for the first time accompanied with cari 
and respiratory arrest. This particular attack started 
usual, when after a feeding the infant began breathi 
noisily and appeared apprehensive. Breathing rapit 
became more difficult and stridorous, similar to th 
which occurs with acute laryngeal edema, and all | 
accessory muscles of respiration were brought into p! 
In a few minutes the infant became cyanotic, and s 
denly all respiratory attempts ceased in the expirato 
phase. She became limp, and no pulse was discernil 
It was thought that she had died, but, nevertheld 
strenuous attempts at resuscitation were carried 0 
These included artificial respiration, inhalations of 01 
gen and carbon dioxide, pharyngeal suction and inj 
tions of nikethamide and caffeine. After about 
minutes, during which there was no evidence of respi 
tory or cardiac activity, the infant vomited, passed 
loose stool and began breathing. At this time the p 
was rapid and thready. Respirations were noisy 
moist and continued so for about two hours. The p 
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ite 
rate rapidly returned to normal. hy: 
Similar severe episodes occurred six times in ; 
month of November 1943 and nine times during Y™ 


horm: 
Was ¢ 
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cember, six of the attacks taking place during the f 
five days of December. They were accompanied w 
numerous less serious episodes of stridor and cyané 
following or during almost every feeding. 

Owing to the severity of these attacks and t 
obvious connection with feeding, gavage feeding 
instituted after the first week in December and 


2. The description of the operation is condensed {1 
the operative notes of Dr. Cameron Haight. 
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MERCER—LARYNGEAL STRIDOR 


yntinued with only short trials of oral feeding until 
e middle of June 1944, eight and one-half months 
When gavage feeding was insti- 


fter her operation. 
ted, there was a considerable diminution in the num- 
or of severe attacks, but the lesser episodes of stridor 
ontinued. She was given a trial of atropine sulfate 
the form of 1 drop of a 1: 2,000 solution (approxi- 
ately 0.00003 Gm.) ten minutes before each meal. 
ollowing the addition of this small dosage of atropine, 
here Was a noticeable diminution in the number of 
psser episodes. These recurred when atropine was 
jscontinued three weeks later. Even when fed by 
avage, she continued to have occasional episodes of 
tridor with respiratory and cardiac arrest, but in gen- 
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respiratory arrest in expiration are well known 
vagal effects. 

We were unable to obtain an electrocardio- 
gram during an attack. Electrocardiograms 
made between attacks showed normal conditions. 
Pressure over the carotid sinus produced only 
slight temporary slowing of the heart. Pressure 
over each eyeball produced noticeable slowing 
with a short interval of cardiac standstill. This 
effect is not necessarily abnormal, since the same 
reactions were observed in 5 of 35 infants in 
the nursery at that time. We believe that normal 


yal the situation was improving, so that from April yagal reflexes can be present without interfering 


of ab 

. p October 1944 she had only one severe episode a_ ; . . 

Ibe last two of which occurred on November 25, during ™#4Y Nave Ceveloped. 


yer clos 
airtig 
anasto 


We attempted to precipitate an attack by irri- 
tation of the pharynx, but were unable to do so. 


hich she had complete respiratory and cardiac arrest 
r five minutes and three minutes respectively. 


| of However, since every episode was so closely asso- 
and e s, administration of atropine 
The dees ciated with eating, we have no doubt that eating 


in some way set off a chain of events that re- 
sulted in the laryngeal spasm and the cardiac 
and respiratory arrest. We did not attempt to 
inflate a balloon in the infant’s esophagus. Fur- 
thermore, the attacks were so nearly fatal that 
we were much more anxious to avoid them than 
we were to precipitate them. 


ally increased to a point just below that which would 
ause an atropine flush. This was found to be 4 drops 
f the 1: 2,000 solution four times daily (approximately 
0005 Gm. per twenty-four hours). From the time 
e use of atropine was started until May 1945 (six 
onths), she had no further severe attacks and only 
ccasional mild episodes of stridor. Atropine was dis- 
ntinued on April 1. The patient continued to do well 


here we 
hich 
ration ; 
n the thi 
rose wé 
vere noi 
of re 


stoperati 

apparentiy symptom freq; cn Mey We felt that if our hypothesis was correct 
oak atropine was specifically indicated, owing to its 
rative ¢ COMMENT blocking effect on structures innervated by post- 
ith card ganglionic cholinergic nerves. Atropine was 


When the described attacks first occurred, my 


Started herefor ini 

- breathigmssociates and I assumed that an anatomic defect — sininistered in large doses, and the 
P attacks ceased entirely. After four months of 

ng rapi@™vas present, such as a leak at the site of anas- 3 

nd all { ‘ 8 was discontinued. The severe attacks did not 


nomalies were considered, among them con- 


enital laryngeal stridor. However, multiple 


, recur, but there was a recurrence of occasional 
, and s 


mild episodes of stridor. We believe that the 


expirat@™oentgenologic examinations, both fluoroscopic . 

with dized 4 failure of the severe attacks to reappear means 
verthelg | th h failed Poppyseee not that the atropine had no effect but rather 
to any evi- growth and development during the inter- 


lence of a second fistula or a breakdown at the 
perative site. There was no evidence of ob- 
truction and only slight narrowing at the site 
Mf anastomosis. Bronchoscopic and esophago- 
copic examinations were performed, but no 
bathologic condition could be observed, and the 
ite of the anastomosis could not be identified. 
Direct laryngoscopic examination proved the 
Atynx and surrounding structures to be entirely 


ns of of 
and injé 
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of respif 
, passed 
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vening four months had been sufficient either 
to diminish the response to the excessive vagal 
reflexes or to diminish the reflexes themselves. 

Three cases with some features similar to those 
of this patient were described by Weiss and 
Ferris in 1934. Their first patient was a man 
aged 64 who for ten years had suffered fainting 
spells precipitated by swallowing food. This 


les in 


uring 
g the f hormal. The possibility that the cardiac slowing sy 
anied Wiivas due to anoxia was also considered. This P ges. 


logic studies revealed an anterior diverticulum 
in the lower third of the esophagus. Weiss and 
Ferris were able to precipitate the attacks by 
inflating a small rubber balloon in the esophagus 


d cya™fivas ruled out because of the rapidity with which 


he cardiac arrest developed following the onset 
laryngeal stridor. 

After many false leads we finally concluded 
hat the entire syndrome could well be ex- 
lained as the result of excessive vagal stimula- 
ion. Cardiac inhibition, laryngeal spasm and 


and 
eding 
and 

3. Weiss, S., and Ferris, E. B.: Adams-Stokes 
Syndrome with Transient Complete Heart Block of 
Vagovagal Reflex Origin, Arch. Int. Med. 54:931-951 
(Dec.) 1934. 
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at the level of the diverticulum. Electrocardio- 
grams were not obtained during a spontaneous 
attack, but those obtained during a precipitated 
attack showed complete auriculoventricular dis- 
sociation. Those obtained between attacks were 
normal. The reflex nature of the syndrome was 
established by blocking the path of the sensory 
impulses. Following the injection of procaine 
hydrochloride into either of the vagal nerves, 
high in the neck, stimulation of the diverticulum 
failed to induce heart block. After the admin- 
istration of atropine sulfate, 0.00054 Gm. three 
times a day, the patient was completely relieved 
of his symptoms. 


Their second case was that of a housewife 
aged 59, who for ten days had had fainting spells 
precipitated by swallowing. An electrocardio- 
gram taken during an attack showed prolonged 
irregular sinus pauses up to about four seconds. 
No partial or complete block was present. Spray- 
ing of the throat with cocaine prevented the 
attacks, which after the patient had spent two 
weeks in the hospital showed no tendency to 
return. A year later somewhat similar attacks 
occurred, which were relieved by tonsillectomy. 

Their third case was that of a woman aged 28, 
who since the age of 2 had suffered frequent 
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attacks of syncope associated with eating. 4; 


electrocardiogram showed partial and compley 


block when food was swallowed. Atropine co 
pletely abolished the attacks. 

None of the patients reported on by Weis 
and Ferris showed evidence of increased perists 
sis, and none of them had laryngeal stridor wit 
respiratory failure. 


SUMMARY AND CONCLUSIONS 


A syndrome following the operation for repai 
of congenital atresia of the esophagus with tre 
cheoesophageal fistula is described. The sy 
drome consists of laryngeal stridor coming « 
during or shortly after feeding, followed }j 
temporary respiratory and cardiac arrest ani 
terminated by vomiting, the passage of a loos 
stool and the initiation of respiratory and cardia 
activity. This syndrome is probably a resul 


of excessive vagal activity, initiated reflexi 


through sensory endings in the pharynx. Cog 
nizance of this syndrome and appropriate ther 
apy has, I believe, been instrumental in prolong 
ing the life of 1 patient and may be of importan 
in reducing the mortality which attends th 
operation for repair of congenital tracheoesopha 
geal fistula. 
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The introduction of the topic rheumatic fever 
p any group of clinicians initiates controversy. 

or repaigm he reasons for this are apparent. The patho- 


vith tramenesis of rheumatic fever has been obscure, and 
“he syne mechanism of the disease is still undeter- 
ming opined. Some of the problems awaiting solution 
wed higgave been defined at the bedside ; however, their 
‘est angmxistence has not yet been fully grasped in the 
a loogmboratory. And it is from the laboratory that 
1 cardiammlarificatidn must stem. Until fundamental con- 


a resi™ibutions are forthcoming, the clinical investi- 


refleximator has no alternative. He must develop a 
<. Cogt™orking hypothesis, test it, modify it and learn 
ite themmrom it as much as possible. His concepts will 


erefore be based on personal observations. In 
is and in the following paper,’ I shall attempt 
explain my concept of rheumatic fever, with 
he hope that other workers will utilize their 
pboratory facilities for clarifying and solving the 
hallenging problems of this important disease. 
As physicians we are all impressed with the 
ificulties that arise in the accurate diagnosis of 
heumatic fever. Until precise methods for diag- 
hosis become available, we cannot expect general 
greement on any aspect of this disease. How- 
ver, I believe that we can begin by agreeing 
hat probably no disease process is more unpre- 
lictable or has more vagaries than rheumatic 
ever. The unexpected is to be expected. Two 
heumatic patients rarely manifest identical clin- 
al syndromes, and two rheumatic attacks in 
he same patient are rarely similar. Further- 
lore, only a fraction of the activity of the rheu- 
atic process is clinically detected. In one pa- 
ient advanced rheumatic heart disease develops, 
which escapes detection until autopsy; another 
s found to have complete heart block without 
linical symptoms of rheumatic fever. Moreover, 
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Benjamin Knox Rachford Lecture delivered at Chil- 
lren’s Hospital, University of Cincinnati, Cincinnati, 
an. 16, 1945, 

This article has been released for publication by the 
Division of Publications of the Bureau of Medicine and 
purgery of the United States Navy. The opinions and 
ews set forth in this article are those of the writer 
mid are not to be considered as reflecting the policies 
bi the Navy Department. 

1. Coburn, A. F.: The Problem of Rheumatic 

ever: IT. Approaches Awaiting Development, Am. J. 
Dis. Child., this issue, p. 348. 
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THE RHEUMATIC FEVER PROBLEM 
I, PRESENT STATUS 


CAPTAIN ALVIN F. COBURN (MC), U.S.N.R. 


symptoms and signs which appear to be classic 
manifestations of rheumatic fever may occur in 
other diseases. Migratory polyarthritis accom- 
panies many diseases; mitral valvulitis occurs 
with disseminated lupus erythematosus; chorea 
is observed post partum; acute pericarditis and 
serofibrinous pleurisy are associated with the 
tuberculous state; the cutaneous lesions of rheu- 
matic fever are indistinguishable from those 
observed with meningococcemia, periarteritis 
nodosa and serum sickness. In brief, no clinical 
manifestations are pathognomonic of rheumatic 
fever, and any disease process involving small 
blood vessels and serous linings may simulate 
rheumatic fever. The diagnosis of rheumatic 
fever is made by appraisal of clinical and labora- 
tory observations. The accuracy of this appraisal 
depends on human intuitiveness, clinical acuity 
and critique developed from bedside experience. 

At this time we must feel the lack of factual 
information on the pathogenesis of rheumatic 
fever. We can, nevertheless, show that the 
rheumatic attack evolves in an orderly manner. 
In these papers I shall attempt to point out 
the several phases that occur in this evolution 
and to indicate points at which the investigator 
can make contributions to the solution of the 
problem of rheumatic fever. 


PATHOGENESIS 


Factors in the Host——At least three factors 
in the host play important roles in the evolution 
of the rheumatic state. 

1. Heredity: The first of these is a constitu- 
tional factor, transmitted by the genes, probably 
as a mendelian recessive. This factor, it is 
believed, determines the metabolism of the host 
confronted with the problem of handling the 
products of streptococcic infection. So far as 
can be determined in a mixed metropolitan popu- 
lation, about 5 per cent of human subjects are 
constitutionally susceptible to the development 
of rheumatic fever. Maturation of the rheu- 
matic process in this 5 per cent depends, how- 
ever, on at least two other concomitant factors 
in the host. 
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2. Conditioning: The extraordinary inequality 
in distribution of rheumatic fever among the 
economic classes is a fact well recognized and 
widely investigated by students of rheumatic 
disease. It is well known that the disease has 
a higher incidence and is more severe in growing 
children than in mature adults. And there is 
general agreement that rheumatic fever is more 
common in cities than in country districts. Brit- 
ish and Netherland observers have pointed out 
a striking difference in the severity of rheumatic 
disease between the children of Netherlands and 
those of England. Among the children of Neth- 
erlands there were only 228 deaths from rheu- 
matic heart disease in the five year period from 
1920 to 1925, whereas in England rheumatic 
fever was an important cause of death in child- 
hood. Since there is no great difference in 
climate, race, age or incidence of infections of 
the respiratory tract affecting the children of 
these two countries, one must consider the pos- 
sibility of a conditioning factor present in indus- 
trial urban populations and less common in rural 
communities. There is some evidence suggest- 
ing that this factor may be an inadequate diet. 

3. Sensitization: A third factor which may 
be present in the host is an abnormal immune 
response of the rheumatic subject to the hemo- 
lytic streptococcus which results in sensitization. 
This peculiar response is associated with both 
genetic and with conditioning factors. The avail- 
able data seem to indicate that the immune re- 
sponses of the rheumatic subject differ from 
those of the normal subject in that they permit 
continued activity of the infectious agent and 
sensitization of the host. Development of sensi- 
tization in the rheumatic subject may occur. in 
the following manner: (1) The immune re- 
sponse to a mild streptococcic infection of the 
upper respiratory tract is inadequate; (2) the 
inadequacy of the immune response results in 
continued elaboration of streptococcic antigens 
and sensitization of the reticuloendothelial sys- 
tem; (3) this sensitization is produced perhaps 
by a primary streptococcic antigen or, more 
likely, by a secondary antigen, which is a com- 
plex of substances from bacterium and _ host; 
(4) the induction of the sensitized state is fol- 
lowed by physiologic changes comparable to those 
characteristic of serum sickness; (5) the pro- 
gressive elaboration of antigen tends to make the 
clinical reaction polycyclic. 

Environmental Factors——There may be many 
environmental factors which are conducive to 
the rheumatic state. However, the critical, pre- 
cipitating factor is an infection of the respiratory 
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tract with group A _ hemolytic streptococci, 
Despite the transient character of this infection, 
bacteriologic studies have repeatedly shown that 
the causative organism, the hemolytic strepto- 
coccus, may persist in the vicinity of the respira 
tory passages for months after its disappearanc 
from the mucosal surface. The strains of hemo: 
lytic streptococci associated with the initiation, 
of a rheumatic attack belong to Lancefield’ 
group A and usually form matt or mucoid col 
onies on blood agar plates. They produce i 
vitro at least three soluble antigenic principles 
erythrogenic toxin, fibrinolysin and streptolysin, 
and contain within the bacterial cell a numbe 
of other potential antigens, for example, nucleof 
proteins, type-specific M substance and group 
specific carbohydrate. The liberation of strepto 
coccic antigens in the infected host can bam 
inferred from significant increases in specifiy 
antibodies. Most patients in the rheumatic stat 
react negatively to the Dick test, indicating thai 
they have produced neutralizing antibodies to the 
erythrogenic toxin. Increases in the antistrepto 
lysin O and antifibrinolysin titers develop regu 
larly during attacks of acute rheumatic fever 
Most rheumatic patients show increased cuta 
neous reactivity to the nucleoprotein of hemolytig 
streptococcus. At the present time the availabl 
information does not permit an appraisal of the 
relative importance of these streptococcic prod 
ucts in the pathogenesis of rheumatic fever 
However, it is known that erythrogenic toxi 
in patients with scarlet fever can damage the 
endothelium of: the vascular tree. The action of 
nucleoprotein as an antigen after its liberatio 
from the interior of the bacterial cell seems well 
established. Too little is known about the strep 
tolysins or the M substance,to permit an opinioim 
on their immediate effects. Whatever the “rhev- 
matic fever antigen” may eventually prove to 
be, it is definitely not associated with any ser 
logic type of hemolytic streptococci but is 4 
characteristic of the strain of Streptococcus. 


Phases.—It is now well recognized that ther 
are three phases in the development of a rhew 
matic attack. 

Phase 1 (two to seven days): This phase 
is characterized as follows: (1) acute nas 
pharyngitis, of two to seven days’ duration: 
(2) hemolytic streptococci present and frequently 
predominant in the flora of the throat; (3) tem- 
perature and pulse rate elevated to varying 
degrees; (4) electrocardiogram normal; (5) 
erythrocyte sedimentation rate moderately ele: 
vated; (6) antistreptolysin O titer normal of 
low. 
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Phase 2 (seven to twenty-one days, usually 
hout fourteen): This phase is characterized as 
lows: (1) freedom from symptoms and signs 
infection; (2) hemolytic streptococci pre- 
ominant or present in the flora of the throat; 
) temperature and pulse rate normal; (4) 
ectrocardiogram normal; (5) sedimentation 
nte fluctuating, returning to normal at end of 
eriod; (6) antistreptolysin O titer either in- 
eased or still within normal limits; (7) serum 
ecipitinogen appearing late in this phase. 

Phase 3 (first cycle of rheumatic attack, 
sually about three weeks) : This phase is char- 
terized as follows: (1) throat normal or in- 
ected; (2) many, few or no hemolytic stepto- 
peci in flora of throat; (3) abrupt onset of 
kudative manifestations of rheumatic fever ; (4) 


mperature usually elevated, tachycardia com- 
Speciiion, bradycardia observed during heart block; 
tic statis) electrocardiogram showing prolongation of 
ing tha nduction time and other irregularities; (6) 
°S to thi dimentation rate rising rapidly prior to or with 
streptofinset of symptoms; (7) antistreptolysin 0 titer 
P Tesu@ising at onset of attack and increasing pro- 
c fever ressively until after subsidence of symptoms; 
d cuta#8) other immune bodies to hemolytic strepto- 
emolytidiiyccus appearing during acute symptoms; (9) 
wailabl@erum precipitin phase 2 precipitinogen appear- 


1 of thdfihg early in attack. 

ic prod 

fever SEQUENTIAL DEVELOPMENT OF LESIONS 
OF RHEUMATIC FEVER 

age the Both the clinician and the pathologist find it 
ction oitcult to correlate the manifestations of rheu- 
sea tio’ atic fever observed during life with the lesions 
ms welch at autopsy. For example, there seems to 
e relation between chorea and a subcu- 
nodule or between a hemorrhagic con- 
“thew lidation of the lung and mitral valvulitis. 


pindling of the phalangeal joints progressing 
) rheumatoid arthritis seems unrelated to acute 
ericarditis. There are good reasons for these 
ficulties: (a) Many manifestations of rheu- 
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CUS. Batic fever, such as chorea, represent physiologic 
at therfhanges which cannot be studied in the micro- 
a ; (6) other rheumatic manifestations are 

anescent, disappear early in the disease and 
not detected post mortem; (c) opportunity 
2 naso- 


D make histologic studies rarely. occurs until 


ration fhe disease process has passed through its most 
quentl@cute stages, and (d) lack of a suitable experi- 
3) tem-@ental animal has made it impossible to study 
varyingg™me sequential development of lesions of rheu- 
1; (5)—Matic fever under controlled conditiors. 

ly ele-ff In cases of syphilis it is well recognized that 
mal off primary lesion is followed within a month 


y secondary lesions and that years elapse before 
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the maturation of tertiary lesions. It is also 
well recognized that some of these tertiary lesions 
are free of spirochetal infection and that their 
pathogenesis is associated with the responses of 
the host to a preceding infection. It is also 
apparent that primary chancre, secondary rash 
and tertiary tabes dorsalis are caused by a single 
infectious agent but involve different disease 
mechanisms, 

In the case of rheumatic fever, however, it 
is difficult to separate primary, secondary and 
tertiary lesions because the duration of each 
stage is relatively short, because most lesions 
are evanescent, because primary lesions may 
recur when tertiary lesions are far advanced and 
because there is much overlapping. In spite 
of many difficulties, one can attempt to chart 
the progress of a rheumatic attack and to classify 
the time relation of lesions. 

It seems well established that the rheumatic 
attack may be monocyclic, polycyclic or contin- 
uous or may even merge into a rheumatoid state. 
Throughout the progress of rheumatic activity 
the state of the host appears to change. Lesions 
developing early appear to be associated with 
infection; lesions appearing weeks or months 
after the onset of an attack appear to be asso- 
ciated with disturbances in metabolism. The 
following analysis is presented to indicate time 
relations in the development of rheumatic phe- 
nomena : 

Primary Lesion—When the rheumatic proc- 
ess is activated, the primary biochemical lesion 
appears to occur in mucoprotein. Involvement 
of the cement substance of blood vessels results 
in changes in vascular permeability. The initial 
clinical response is characterized by manifesta- 
tions of an exudative nature. Particularly com- 
mon at this stage are hemorrhages, for example, 
epistaxis and the erythemas ; melena, hemoptysis 
and hematemesis may also occur. Studies of 
the excretion of erythrocytes in the urine indi- 
cate the close relation of diapedesis of red blood 
cells to the activity of the rheumatic process. 

When one studies the tissues of patients dying 
during the initial cycle of a rheumatic attack, 
hemorrhagic lesions without distinctive histologic 
structure are found to be conspicuous. The 
character of these nonspecific lesions suggests 
the activity of a single process with varying 
degrees of intensity: (1) engorgement of the 
blood vessels; (2) alteration in the permeability 
of the vascular tissues, with diapedesis of ery- 
throcytes but without a demonstrable change 
in structure; (3) localized edema. During this, 
the first cycle of the rheumatic attack, few or 
no Aschoff bodies are detected in the cardiac 
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muscle; however, the presence of swollen col- 
lagen fibrils and edema of the subendothelial 
tissues.of the mitral valve, giving rise to verrucae, 
establishes the diagnosis. These phenomena tend 
to be evanescent and reversible. 


Secondary Lesion—The early, evanescent 
physiologic changes in mesodermal tissues are 
followed by explosive reactions in endothelial 
and subendothelial cells. It appears that with 
these reactions there are liberated substances 
which are further damaging to tissues. Collagen 
fibrils undergo necrosis; vicinal heart muscle 
fibrils are fragmented, and fibrin and other serum 
constituents are deposited. These changes usu- 
ally begin at the end of the first rheumatic cycle. 
They are followed by development of specific 
histologic lesions. 

Tertiary Lesions—Proliferative lesions occur 
weeks or months after the onset of exudative 
phenomena. In fact, the subcutaneous nodule 
may not appear until the rheumatic process ap- 
pears to have become. quiescent. The patho- 
genesis of these late manifestations is obscure. 
It may well be that the biologic or biochemical 
systems involved in the pathogenesis of these 
late reactions are secondary to but different from 
those concerned with the initiation of primary 
lesions. 

Sequelae——Even more obscure is the patho- 
genesis of certain sequelae, such as rheumatoid 
arthritis. Tissues which have previously under- 
gone reversible changes early in a rheumatic 
attack appear to become involved in a progres- 
sive disease process, which is not readily re- 
versed. 

There are also striking differences in the 
reactivity of the rheumatic patient during the 
progress of disease activity. Whereas the pri- 
mary manifestations are closely associated with 
increasing titers of streptococcic antibodies, the 
late manifestations may occur in the absence 
of clinical, bacteriologic or serologic evidences 
of streptococcic activity. Although the rheu- 
matic process is initiated by infection with the 
hemolytic streptococcus, recurrences during con- 
valescences may be precipitated by many non- 
specific factors. For example, it has been ob- 
served that severe, and even fatal, exacerbations 
of rheumatic fever may be precipitated by (a) 
active immunization with bacterial proteins or 
horse serum, (b) severe sunburn, (c) fracture 
of long bones, (d) tonsillectomy, (e) tooth ex- 
traction or (f) splenectomy. In contrast to the 
rheumatic cycle, which occurs about ten days 
after the patient’s recovery from streptococcic 
infection, these exacerbations develop promptly, 
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within a few hours after stimulation of tly 
reticuloendothelial system. The simplest ex 
planation offered for these exacerbations is th 
in the course of a rheumatic attack the patien| 
becomes sensitized but that this sensitizatio, 
may not be confined to a product of the hemo 
lytic streptococcus. In fact, the rheumatic pg 
tient may be refractory to a superimposed hemo 
lytic streptococcus infection of the throat an 
yet may manifest a violent reaction within a fey 
minutes after nonspecific stimulation of th 
reticuloendothelial system. 

The genesis of tertiary lesions appears to } 
dependent on progressive rheumatic activity 
Whether there is a mechanism common to bot 
early and late rheumatic manifestations 
whether the damage to the tissue incurred i 
primary lesions gives rise to a secondary mecha 
ism, such as an auto-antigen-antibody reactio 
is unknown. It is of interest, however, th 
the genesis of rheumatoid arthritis as a sequ4 
of rheumatic fever is accompanied with the a 
pearance of a peculiar substance in the circula 
tion. This substance is an agglutinin for th 
hemolytic streptococcus; however, its presenq 
appears to be independent of streptococcic activ 
ity. Whether this agglutinin is an autoantibod 
and whether the rheumatic subject may becom 
sensitized to a human protein are problems await 
ing solution by the immunologist. It is com 
mon experience, however, that the therapeuti 
agents which are effective in modifying primar, 
lesions are ineffective in modifying tertian 
lesions, 


PROBLEM OF RHEUMATIC FEVER IN 
THE UNITED STATES NAVY 


Essential both to an understanding of the pro 
lem of rheumatic fever and to the care of th 
rheumatic subject is a full appreciation of th 
close association between hemolytic streptococc 
infection of the upper respiratory tract and act 
vation of the rheumatic process. This rela 
tionship is especially striking in naval recruits 
among whom rheumatic fever is prone t 
occur in explosive outbreaks following sea 
sonal epidemics of streptococcic infections 
These explosive outbreaks show the same * 
quence of events that is observed in civiliaiiy 
practice and present problems in the care of largqi 
numbers of rheumatic patients with a grea 
variety of manifestations. For these reasons, ' : 
may be advantageous to examine some of tl 
problems connected with rheumatic fever th 
arise in the United States Navy and to outlint 
the control measures that are being employe 
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of thi Morbidity rates for scarlet fever reached an streptococcus infections in their home environ- au 
lest ex jl-time high for the United States Navy in 1943. ment. Since a large percentage of the Navy’s ae 
S 1s thai, certain areas, climatically conducive to strep- recruits is comprised of men in their second ae 
+ patie ococcic infections, morbidity rates among Naval decade who come from areas where exposure : 
itizatiogmecruits have been 100 to 500 per cent higher to streptococcic infection is minimal, it is not é 
e hemo han the rates among the civilian population. surprising that most patients have fallen into as 
atic pallfhe high incidence of streptococcic diseases in group ¢. Exposure to infection and incidence = 
d hemof\aval training camps is probably due to many of rheumatic fever have been generally lower - 
Oat an@factors: (a) the susceptibility of young recruits. among groups undergoing advanced training. : 
in a few >) the lowered resistance associated with the The lowest morbidity rates for rheumatic fever é 
of t igors of training and with active immunizations, in the Navy have been found among men afloat te 
c) the rapidly changing population, (d) the or ashore outside the continental limits of the : 
rs to prevalence of virus infections of the respiratory United States in areas where there is minimal a 
activitymract, (¢) the seeding of convalescent carriers €Xposure to streptococcic disease of the respira- > 
to botpi hemolytic streptococci in barracks with newly tory tract. = 
ions gprrived recruits and (f) the introduction of The distribution of rheumatic fever in Naval 
irred iq@ighly communicable strains of the hemolytic recruit camps has paralleled the distribution of a 
mechanimtreptococcus. Other conditions, difficult to scarlet fever. Naval activities situated in north- Pe; 
reactiomvaluate, have also played important roles in the ¢M states have had a relatively high incidence e 
er, thigpathogenesis of streptococcic infections at Navy °f both diseases, and those in southern states have . 
a sequ@mecruit camps. Cleaning the floors of barracks, had a relatively low incidence of both diseases. : 
the alilispensaries and hospitals with steel wool and dry The highest morbidity rates for both scarlet fever og 
circulweeping, procedures common to all naval train- and rheumatic fever have occurred in the North- 
for thing activities, disseminated contaminated particles West, in the Rocky Mountains. These observa- i: 
presen! dust and blanket lint among the men congre- tions are shown in table 1. - 

n congestion of men indoors at the stations with 
a titel he highest morbidity rates. Still other factors may Average for 6 Months ie 

, ave been (a) high temperature and low humid- “a |. eae on 

is comm, . 
‘mty in barracks, (b) assignment of new recruits Fever Fever ay 
rapeuly barracks already contaminated by companies 101.08 18.77 
were graduating, (¢) employment of dou- its 
Mle deck or triple deck bunks and (d) overcrowd- BOGS 1.30 2.72 

ng of sick bays, dispensaries and hospitals dur- Maryland oe 08 | 

te ng the winter months. These conditions facili- California *..........sscceeeeeeeees 1.37 1.34 : 
ated (a) lowering of resistance of the mucous scarjit this table, and in table 2, the morbidity rates tor 

bi oh embranes of the respiratory tract; (b) indirect activity are in part due to newly. arrived trainees, who were 

ransmission of air-borne pathogens of the res- naval activity in Idaho. 

e of th piratory tract in dispensaries, hospitals and aie ae ee 
n of ‘th leeping quarters; (c) direct transfer of these A sharp decline in the morbidity rates for ri 
tococct gents from infected persons or convalescent scarlet fever and rheumatic fever has been ob- _ 
and aciiffarriers to “shipmates,” and (d) progressive in- served each summer at all Naval activities, with a 
ris _reliffrease in virulence of the prevalent strains of the ©xception. in this training. center;-bocated 
recruithemolytic streptococcus. in the Rocky Mountains of Idaho, the hemo- a 
rone Wherever streptococcic infections have become lytic streptococcus maintained its pathogenicity 
ng sed™revalent in recruit camps, the Navy has been throughout the summer months. The morbidity 
fectiong@onfronted with the problem of rheumatic fever. ‘tes for both scarlet fever and rheumatic fever = 
ame sin 1943 nearly 5,000 members of the Navy per- W¢Te maintained at high levels. This is shown a 
civiliaponnel had initial attacks of rheumatic fever, i” table 2. b, 
of largggend others had recurrences. The recruits who The Use of Chemoprophylaxis for Rheumatic ! 

a gre@™2d rheumatic fever may be divided into three Fever in the United States Navy.—Continuous 

asons, POURS: (a) those with rheumatic heart disease prophylaxis with sulfadiazine, 1 Gm. daily, was a 
» of ti hose lesions escaped detection on the initial administered to large numbers of Naval recruits : 
i phy sical examination, (b) those who, in their in 1943 and 1944. The purpose of this control - 
tinge" otic enthusiasm, denied having had a pre- measure was to prevent implantation of hemolytic 
rheumatic attack and who were sus- streptococci in the flora of the throats of sus- 
mploye eptible but had escaped exposure to hemolytic ceptible recruits at Naval activities where strep- : 
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tococcic infections were prevalent. An analysis 
of the data collected over a period of six months 
showed that this measure was approximately 85 
per cent effective in preventing streptococcic:in- 
fections of the upper respiratory tract. _ 

The reduction in rheumatic fever which fol- 
lowed the institution of chemoprophylaxis was 
comparable to that observed for tonsillitis and 
scarlet fever except that in most instances the 
effect of chemoprophylaxis was not observed 
during the first ten days. The reduction began 
in the second week and was progressive. Chart 
1, A, Band C, shows observations made at three 
Naval activities. 


Chart 1A illustrates the slowly progressive 
fall in the morbidity of rheumatic fever at a 
station experiencing an epidemic of streptococcic 
infection. One half of the recruits of this sta- 
tion of 16,000 men received chemoprophylaxis. 


TasLe 2.—Morbidity Rates (Annual Rate per Thousand) During the Summer and Fall Months of 1943 
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rheumatic fever in each group were contracts 
prior to entry of the men into recruit trainin 
and rheumatic attacks in these instances we 
not preventable by chemoprophylaxis. Chart || 
shows the incidence of rheumatic fever prior 
and during chemoprophylaxis in a station , 
10,000 men. This station was experiencing 
severe epidemic of streptococcic infection, a 
a high incidence of rheumatic fever was to | 
expected in March and April. Chemoprophy 
laxis was given to all the men on Feb. 8, 1% 
A sharp drop in the morbidity rate of rheumatj 
fever occurred two weeks later, and this we 
progressive until April, when the weekly mo 
bidity rate fell to zero, where it remained. 
Treatment of Rheumatic Fever in the Unit 
States Navy.—Each rheumatic patient present 
an individual problem, which tests the Nav 
medical officer’s understanding of the rheumat 
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Scarlet Fever Rheumatic Fever 

‘June July Aug. Sept. ct. Nov ‘June July Aug. Sept. Oct. Nov, 
85.43 69.25 88.17 125.72 150.35 147.23 13.10 13.42 7.47 17.28 26.06 36.2 
34.63 3.57 0.15 0.45 4.08 24.82 14.92 7.47 2.61 3.81 3.93 
TORR 11.41 3.47 0 0 1.35 3.27 1.34 158 1.94 0.34 0.67 0.8 
Rhode Island.........-sesccssseee 2.46 0.56 0.55 0 1.76 2.46 7.99 1.12 3.86 1.14 0.29 lu 
1.05 0 0 0.85 0 2.93 2.11 0 0 0 1.55 0 
Maryland.. ....ccccccccccvcccceses 1.07 1.06 0 0 0.80 0.42 0.49 1.06 0.52 0 0 3.8 
1.92 0 0 0.89 0 5.42 0.96 0.91 1.65 0.44 1.36 2.7 


Chart 1B shows the effect of sulfadiazine ad- 
ministered to 30,000 men in recruit camps on 
the incidence of rheumatic fever. These men, 
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RATE PER 10,000 PER WEEK 


Chart 1—Morbidity rates for rheumatic fever. 


and 30,000 controls, were observed from Dec. 1, 
1943, when prophylaxis was instituted, to March 
1, 1944. Some of the infections which initiated 


process and his therapeutic skill in handling 
great variety of clinical manifestations. Funé: 
mental to this understanding must be a clea 
conception of the close association between t 
initiation of rheumatic activity and hemolyti 
streptococcus infection of the upper respirato 
tract. It is my opinion that this association | 
as close as inhalation of ragweed pollen and t 
reaction to this antigen of a person subject 
hay fever. Hay fever is initiated by the protet 
of a plant; rheumatic fever, by some produ 
of the group A hemolytic streptococcus. Bo 

occur when the appropriate antigen is prevalet 

and both occur only among constitutionally su 

ceptible subjects. When ragweed pollen disaj 
pears from the air the person subject to hai 
fever may lead a normal life, and when strepti plete 
coccic activity subsides the rheumatic subje ho 
may also regain the ability to live naturally. O loo 
striking difference, however, is the time requirdiF°™! 
for the return of the predisease capacity fig?” 
work. In the person subject to hay fever, tigg’’' 
involved tissues of the respiratory tract recoveé St 
rapidly with subsidence of the disease activityyy 
in the rheumatic subject tertiary lesions muggy 
be repaired. And in the muscle of the heart, ogm'S*@ 
which the body’s demands for work are exacting bed 
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the processes of repair are slow. It is for this 
reason that great care must be given the rheu- 
matic patient not only during his illness but 
throughout convalescence and into recovery. 
Without this care the patient may be handi- 
apped by a poor myocardium and become a 
future liability to himself, as well as to the Navy. 

The strategy used by the Navy in the treat- 
ment of rheumatic fever was designed for a single 
purpose, to prevent disabling heart disease. The 
measures employed were as follows: 


1. Hospitalization at the onset of the rheu- 
matic attack. 


2. Treatment with salicylate in a dosage ade- 
quate to cause a rapidly progressive decline in 
he blood sedimentation rate to normal. 


present 
e Nav 


3. Early transfer of the patient by air am- 


1eumati 


19-43 


bulance from the environment in which the dis- 
pase was contracted to an isolated environment 
in Southern California. 


4. Exposure of the patient to increasing 
pmounts of sunlight. 


5. Slowly progressive increases in physical 
activity after quiescence of the rheumatic process 
s established. 


To effect this plan a rheumatic fever hospital 
yas established at Corona, Calif. The manage- 
nent of rheumatic patients was synchronized 
‘ith the progress of the disease process. To 
acilitate this, the treatment of the rheumatic 


@ettack was divided arbitrarily into four periods. 


Stage 1: This was the period of acute illness, 


yi@luring which the patient was believed subject 
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0 multiple inflammatory reactions. It was felt 
hat the extent of the myocardial damage would 
lepend on the number and location of these 
esions in the heart. During the acute illness it 
jas advised that each rheumatic patient be 
reated at a Naval hospital with maximum rest 
n bed and sodium salicylate. Unless there 
ere contraindications, administration of 1.6 Gm. 
bf sodium salicylate with 0.6 Gm. of sodium 
bicarbonate every four hours, day and night, was 
hdvised. This stage in most instances was com- 
leted within one month. At this time patients 
ho were free from symptoms, who had a normal 
blood sedimentation rate and whose hearts were 
ompensated were transferred, preferably by air 
transport, to a rheumatic fever hospital, at the 
liscretion of their commanding officer. 

Stage 2: On his arrival at the Rheumatic 
ever Hospital, the patient was considered sub- 
cutely ill. During this subacute stage of the 
lisease it was advised that he be given rest in 
bed and maintained on sodium salicylate (10 


COBURN—RHEUMATIC FEVER 


345 


Gm.) and sodium bicarbonate (4 Gm.) daily 
until the blood sedimentation rate proved to be 
normal for two weeks. After the blood sedi- 
mentation rate had been normal for two weeks, 
salicylate therapy was discontinued abruptly. If 
one week later the patient was still free from 
symptoms and signs of rheumatic activity and 
the blood sedimentation rate was normal, he was 
considered to have progressed to stage 3. 


Stage 3: Stage 3 was considered a period 
of healing. Although the inflammatory process 
had subsided, recently damaged tissues had to 
be repaired. The process of repair in the heart 
muscle is recognized to be slow. To effect max- 
imal repair with minimal loss of time, it was 
therefore essential that no great strain be placed 
on the myocardium during this period. A slowly 
progressive increase in physical activity was 
advised. If, after four weeks, the patient mani- 
fested ability to carry on light physical activities 
without tachycardia or other symptoms and 
maintained a normal blood sedimentation rate, 
he was considered to have progressed to stage 4. 

Stage 4: At this point it was believed that 
the patient was free from active disease and that 
the cardiac lesions, which developed during 
stage 1, had healed. Every effort was made 
during this stage to prepare the patient physically 
for return to duty. At the end of this stage he 
was found capable of performing all work con- 
sistent with his blood sedimentation rate. 

Disposition: At the appropriate time each 
patient’s status was reviewed by a Board of 
Medical Survey. One of three recommendations 
was made at this time. It the patient had es- 
caped all evidence of heart disease, it was recom- 
mended “that he return to duty, fit for same.” 
If the patient had stigmas of heart disease but 
had, nevertheless, progressed satisfactorily in 
stage 4, it was recommended “that this man 
return to duty and be placed within the 6th, 7th, 
10th, 11th or 15th Naval District ? because of 
proved susceptibility to rheumatic fever.” If 
the patient had manifested incapacitating heart 
disease and had been unable to advance beyond 
stage 3 after six months of convalescence, it 
was assumed that his myocardial damage had 
been severe enough to preclude further Naval 
service, and it was, therefore, recommended “that 
he be discharged from the United States Navy.” 

This plan for handling rheumatic patients is 
summarized in chart 2. The results during the 
first eight months have been analyzed. Approx- 
imately 5,600 rheumatic patients were treated 


2. These Naval Districts have a tropical or a semi- 
tropical climate. 
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between March and December 1944 at Naval 
hospitals in southern California. To date, over 
80 per cent of these men have been returned to 
duty. Less than 3 per cent have subsequently 
been readmitted to the sick list. The factors 
which led to progressive heart disease in a small 
percentage of patients have not yet been analyzed. 
Five patients in this series died. The deaths of 
3 of these patients were attributable to errors in 
judgment of the patient’s ability to travel in 
an ambulatory status. One resulted from a 
coronary occlusion following tonsillectomy. One 
patient’s was attributable to his treatment while 
in convalescent status. 


DISEASES OF CHILDREN 


or (b) by preventing implantation of hemolytif 
streptococci in the mucous membranes of th 
nasopharynx through chemoprophylaxis. 

The initiation of phase 1 with an acute hemo 
lytic streptococcus infection of the upper respira 
tory tract releases a trigger mechanism. Chemy 
therapeutic agents are theoretically useless j 
this phase, and clinical observations have ind 
cated that they are ineffective. In fact, no pre 


atter 


ventive measure can at present be visualize 
which if applied only in phase 1, when the rhe 
matic mechanism is initiated, will prove effective 

The application of preventive measures j 
phase 2 depends on the recognition of phase 


DISEASE STAGE 


STAGE I STAGE 


INTENSITY OF 


sTace 


activity 


++++ 


CLIMICAL HORIZON 
OY 


SURVEY FOR: 
A. RETURN TO OUTY OF 


‘+++ 


SIGNS AND B.000 SEDI- 
MENTATION RATE 


8. OUTY ASHORE 
APPROPRIATE NAVAL 


++ 


STATUS 


BED PATIENT IN 
U.S.NAVAL 
HOSPITAL 


BED PATIENT IN 
RHEUMATIC FEVER 
HOSPITAL 


AMBULATORY PATIENT IN 
RHEUMATIC FEVER 
HOSPITAL 


AT WORK ON OUTSIDE DETAIL IN 
RHEUMATIC FEVER 
HOSPITAL 


PURPOSES: 
SUPPRESS 
antumaric 
wer LammaTORY 
REACTION AND 
PROTECT 
CaRDIUM. 


| PURPOSES: 

SUPPRESS AnEUMATIC 
INFLAMMATORY RE- 
ACTION AND PREVENT 
EXACERBATION OF 


PURPOSES: 
FACILITATE WEALING 


OF AHEUMATIC LESIONS 
AMD INCREASE MORALE 


PURPOSES: 


BUILO MORALE AND PHYSICAL 
STRENGTH. PROTECT AGainsT 
RMEUMATIC RECRUDESENCE 


CARE RECOMMENDED 


. COMPLETE BED REST 
SALICYLATE, 
10 GRAMS DAILY UNTIL 


COMPLETE 
Rest 
SALICYLATE, 


1. SUNSHINE AND FRESH AIR 
SOUTHERN CLIMATE, 
2. EOUCATIONAL PROGRAM, 


EQUCATIONAL PROGRAM 
2. OCCUPATIONAL THERAPY PROGRAM 
3. REMABILITATION PROGRAM 


10 DAILY, 3. 


OIVIDED INTO 


10” 
RATE REMAINS NORMAL 
On WiTHORAWAL OF 
SALICYLATE 

3 EOUCATIONAL PROGRAM 
FOR MORALE 


4 iA. i 


4. SUNSHINE FRESH AND PRO- 
TECTION FROM UPPER RESPIRATORY 
TRACT INFECTIONS 


12 3 18 20 


TIME ON SICK LIST IN WEEKS 


Chart 2.—A composite schedule for handling the average rheumatic patient. 


MEASURES FOR PREVENTION OF RHEUMATIC 
HEART DISEASE 


The application of any measure for preventing 
the initiation or perpetuation of rheumatic heart 
disease must be determined by the phase of the 
rheumatic state in which the patient presents 
himself. 

So long as the rheumatic state is quiescent, 
the problem of prophylaxis is well defined. 
Hemolytic streptococcus infection of the upper 
respiratory tract must be prevented. This can 
be effected in either of two ways: (a) by mini- 
mizing exposure to hemolytic streptococcus infec- 
tion through change in geographic environment 


There is evidence that administration of sodiu 
salicylate for fourteen to twenty-one days aiftd 
a streptococcic infection of the throat prevent 
or modifies the development of a_ rheumat 
attack. It is reasonable to expect the develop 
ment of other effective preventive measures du! 
ing this phase. 

Phase 3 is difficult to control. When the rhe 
matic attack becomes manifest, damage to t 
tissues has occurred. The essential problem # 
the management of phase 3 is the prevention ° 
disabling heart disease. One can treat ti 
patient symptomatically and allow the diseas 
to run its natural course. An alternative is ! 
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-molytifattempt to suppress the intensity of the rheumatic 
of thprocess as early as possible in the attack. 
If the rheumatic attack were always mono- 


e hemoffyclic, severe damage to the heart muscle would 
respiramarely occur. However, in children and young 
Chemoff;dults rheumatic fever is more commonly poly- 
eless ig™yclic, and during each febrile phase of the cycle 
ve indi™evere inflammatory reactions take place in vas- 
no prmular tissues. These reactions continue to occur 
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50 long as the pathogen of the respiratory tract 
hemolytic streptococcus group A) liberates 
bntigen and induces an abnormal antibody re- 
sponse in the rheumatic subject. Since there 
pre no methods available either for suppressing 
he elaboration of antigen by the bacterial agent 
r for modifying the constitutional defect of the 
ost, effective handling of the rheumatic patient 
nust depend, for the present at least, on com- 
lete utilization of all available therapeutic in- 
struments. The objective in the treatment of 
pach patient must be to reduce cardiac damage 
0a minimum, and to effect this it is essential 
hat the inflammatory reaction of rheumatic fever 
suppressed. 

Recent studies made in the Navy on a small 
umber of young adults suggest that induction 
f a plasma salicylate level of 35 mg. per hun- 
red cubic centimeters at the onset of a rheu- 
natic attack may exert a suppressive effect. In 
hese studies the objective was to restore the 
lood sedimentation rate to normal as rapidly as 
ossible. In a few patients with extremely high 
sedimentation rates higher plasma levels were 
equired to reverse the sedimentation rate. In 
nost patients admitted to the hospital during 
he first week of rheumatic attack with sedi- 
entation rates of 100 mm. in one hour ( West- 
rgren) it was possible to attain the desired 
bjective. The induction of a plasma salicylate 
level of 35 mg. per hundred cubic centimeters 
t the onset of the attack and the maintenance 
f this level until the disease process subsided 
ppeared to minimize injury to tissue by the 
sodiugmtheumatic process. Even though salicylate may 
ys aft@™prove to have a prophylactic effect early in the 
yreveri™theumatic process, it does not appear to modify 
eumat 
levelop 
res dur 
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a tertiary lesion, such as the Aschoff body or 
the subcutaneous nodule, or a sequela, such as 
rheumatoid arthritis, and it does not aid in 
the healing of tissues which have been injured. 
Other measures must be conceived to interrupt 
the vicious chain of events which occur late in 
the rheumatic attack. The treatment of tertiary 
rheumatic manifestations poses a problem in 
altering a mechanism induced originally by infec- 
tion but perhaps not dependent on persistent 
activity of an infectious agent. 

Salicylic acid is not the final solution to the 
therapeutic problems arising in rheumatic fever. 
With the development of methods of determining 
the level in the blood, other drugs may be found 
more effective in suppressing the rheumatic reac- 
tion, but, like salicylic acid, these will probably 
not modify the duration of rheumatic activity. 
To effect this, one of two objectives must be 
realized. Either the biologic response of the 
host must be modified so that the patient recovers . 
promptly after a monocyclic attack, or the capac- 
ity of the infecting micro-organism to elaborate 
antigen must be inhibited by a chemotherapeutic 
agent. Since neither of these objectives has yet 
been realized, one is limited to the suppression 
of the inflammatory process. For this purpose, 
a high concentration of salicylate in the plasma 
appears to be effective if attained during the first 
cycle of the rheumatic attack and maintained 
until the rheumatic process becomes quiescent. 


SUMMARY 


This description of the present status of the 
problem of rheumatic fever is drawn from the 
personal experiences of one observer. Many of 
the concepts suggested for consideration are con- 
troversial topics. The present working hypoth- 
eses offer an opportunity to apply measures 
for the prevention of rheumatic heart disease. 
Future progress in the solution of the problem 
of rheumatic fever awaits fundamental research 
on the mechanism of this disease and clinical 
investigation of possible control measures. Some 
of the approaches to this problem will be dis- 
cussed in a subsequent paper.’ 
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THE RHEUMATIC FEVER PROBLEM 
II. APPROACHES AWAITING DEVELOPMENT 


CAPTAIN 


The clinician sees disease problems as they are 
presented by Nature. He has access to the 
knowledge accumulated in medical books and to 
recent experimental findings recorded in scientific 
papers. It is, nevertheless, difficult for the clini- 
cian to correlate the findings of the laboratory 
with his observations at the bedside, and yet 
progress depends on his defining for the in- 
vestigator the clinical problems awaiting solution. 
The solution of important disease problems re- 
quires that the man who works in the “field” 
with Nature’s phenomena have a close liaison 
. with the man who by his training in fundamental 
sciences is equipped to direct laboratory methods. 
This is especially true in the study of rheumatic 
fever, and it is in the role of liaison between 
clinician and investigator that I should like to 
present this lecture. The material to be pre- 
sented will be highly speculative. It will include 
possible attacks on the problem of rheumatic 
fever and will be based on the concepts discussed 
in the first lecture of this series. But before 
indicating some of the possibilities for research 
on the rheumatic state, I want to review briefly 
the ideas, discussed in the first lecture of this 
series, on the 3 phases in the genesis of rheumatic 
heart disease. 


PHASES OF RHEUMATIC HEART DISEASE 


Phase 1.—The hemolytic streptococcus infec- 
tion which precipitates rheumatic fever is usually 
mild and nonsuppurative and is followed by 
prompt clinical recovery. The infecting strain 
may be of any serologic type. However, in an 
epidemic of nasopharyngeal infections some 
strains of one type may precipitate a high inci- 
dence of rheumatic fever, whereas in a compara- 
ble epidemic other strains of the same serologic 
type may precipitate little or no rheumatic fever. 
The capacity of the micro-organism to induce 
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rheumatic fever appears to be a strain chara 
teristic and is not limited to any serologic typq 
but does appear to be limited to group A hem 
lytic streptococci. 


Phase 2.—It appears that the human ho 
passes through an immunologic crisis betwee 
one and three weeks after recovery from 
streptococcic infection. In nonrheumatic sub 
jects, this phase is usually passed withoy 
detectable manifestations of disease. One possibl 
exception is microscopic hematuria, which occur 
regularly at the time of this crisis and which j 
rare instances reaches the intensity of acut 
hemorrhagic nephritis. In rheumatic subject 
this crisis is commonly accompanied with th 
onset of an acute rheumatic attack. The intensit 
of the reaction which may occur during thi 
crisis is unpredictable. The trigger mechanisi 
when released may induce biochemical chang 
so severe that they lead to fulminating diseas 
so subtle that they lead to an insidious rheumati 
attack or so mild that they produce only tl 
microscopic hematuria characteristic of thi 
normal reaction. 

The mechanism of rheumatic fever is ne 
known. The following hypothesis is presente 
as a possible explanation. During hemolyti 
streptococcus nasopharyngitis, erythrogenic toxi 
or some other streptococcus product or cot 
stituent attacks endothelium. During phase 
this bacterial substance is conjugated with hum 
material and forms a complex. This antigen 
complex may consist of a protein and a hapte 
of which one is bacterial and the other human 11 
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secondary antibody in phase 3. This secondar 
antibody reacts not only with the circulatin 
secondary antigen but also with the antigen 
component in endothelial tissues. The intensit 
of the reaction is determined by the concentratiot 
of secondary antibody, and the site of the reactiot 
is determined by the localization of the antigen 
complex or constituent with which the antibot! 


reacts specifically. This interaction gives "Hh 0, 
to the biochemical changes which P 


rheumatic activity. nd hi 
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Phase 3.—The mechanism released in phase 3 
s self limited. The intensity of its reaction 
sually reaches a peak within ten to fourteen 
days and then subsides rapidly. Tie rheumatic 
nttack, like most attacks of serum sickness, can 
he monocyclic. However, unlike that in most 
ases of serum sickness, the rheumatic mechanism 
s commonly repetitive, with several cycles of 
Hisease recurring about one week after the sub- 
sidence of symptoms. Areas of the body which 
nay have escaped injury in the first cycle are 
ommonly involved during subsequent cycles. 
[he cutaneous manifestations are usually bilateral 
pnd symmetric. The localization of these lesions 
feems to be associated with nerve distribution. 
The progressive rise in streptococcus antibodies 
uring polycylic attacks indicates that there 
becurs a continued elaboration of streptococcus 
pntigens and suggests that this is essential to the 
heumatic mechanism. However, there is the 
ndded possibility that resensitization may depend 
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al so on the splitting of the sensitizing complex 
‘ith th ormed in phase 2. The relative importance of 
ntensiaemary and secondary antigens in the progres- 
ing development of rheumatic heart disease has 
been determined. 


Before planning research on rheumatic fever, 
he investigator must bring into clear focus the 
tate of the rheumatic subject. Each phase of 
he disease presents its own problems. These 
roblems must be considered individually if 
ational designs for prophylaxis and treatment 
ire to be effected. For example, one may begin 
uring the prerheumatic state by attempting to 
prevent streptococcic infections of the throat or 
by attempting to control the conditioning fac- 
ors which increase rheumatic susceptibility. 
Dne may also introduce prophylactic measures 
uring phases 1 and 2 to suppress the maturation 
bf the rheumatic process. Early in phase 3 one 
lay initiate therapeutic measures to minimize 
he intensity of the rheumatic reaction. 


Late in phase 3 the therapeutic problem may be 
omplicated by progressive changes in the bio- 
ogic responses of the host. Immunochemists 
ave shown that after successive courses of im- 
lunization one can expect in the experimental 
inimal the formation of more and more antibody, 
apable of reacting with a larger number of 
hemically different groupings on the antigen 
iolecule. Furthermore, it has been demon- 
trated that under these experimental conditions 
proportion of the antibody molecules varies 
ufficiently to permit specific union with heter- 
logous antigens. Just what role such nonspe- 
ific antibodies may play in disease mechanisms 
nd how they affect sensitized tissues remain to 
be determined by future studies in cell physi- 
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ology. It is possible that the failure of salicylates 
to be effective late in phase 3 may be associated 
with the presence of antibody molecules which 
react irreversibly with tissues of the rheumatic 
patient. This presents an interesting point for 
investigation. 

There are also rich fields for research in the 
development of technics for exact diagnosis, for 
modification of the immune reactions and for 
alteration of susceptibilty of the host to the rheu- 
matic reaction. It is these problems and the 
possibilities for attacking them with methods 
now available that I wish to discuss. 


I. PREVENTION OF STREPTOCOCCIC 
INFECTIONS 


The investigator of rheumatic fever is now 
justified in believing that the initiation of rheu- 
matic activity depends on infection with group A 
hemolytic streptococci. If the rheumatic subject 
escapes streptococcic infection of the upper 
respiratory tract, he escapes rheumatic fever. 
The first problem in the control of rheumatic 
fever is, therefore, the prevention of streptococcic 
nasopharyngitis. There are at least three 
approaches to this problem: (A) placing of the 
rheumatic subject in an environment which is 
unfavorable to the occurrence of streptococcic 
infections of the respiratory tract, (B) modifica- 
tion of the secretions of the nasopharynx so that 
implantation of hemolytic streptococci is pre- 
vented and (C) inhibition of communicable 
strains of hemolytic streptococci. 


A. The Utilization of Favorable Environmen- 
tal Factors—There is evidence that rheumatic 
fever rarely occurs in certain geographic loca- 
tions. These environments are areas where 
there are minimal fluctuation in temperature and 
maximum hours of sunlight. To date, the perfect 
geographic environment has not been defined. 
This is because it is not known whether climatic 
factors (a) favor the establishment of bacteria 
in the throat flora which are antagonistic to the 
implantation of hemolytic streptococci, (b) in- 
hibit the activity of hemolytic streptococci or 
(c) modify the reactivity of the host. These 
problems need to be investigated. The discovery 
of an inhibitory bacterium indigenous tg the 
throat flora of persons living in the tropics has 
obvious practical implications. Furthermore, if 
antigen ? formation is controlled by intracellular 


1. It has been repeatedly observed that during 
September and October it is difficult to type serologically 
the strains of group A hemolytic streptococci recovered 
from the throat flora of persons in New York City. 
In several carriers, the persistent strain was typable 
during the spring months, became untypable in the 
Ob- 


summer and was again typable during the winter. 
(Footnote continued on next page) 
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enzymes of the bacterium and if these enzymes 
are modified by the effects of temperature and 
sunlight, it should be possible to demonstrate 
these relationships. The acquisition of this 
knowledge can be applied in those geographic 
areas where the environment is favorable to full 
activity of hemolytic streptococci. Moreover, 
if it be shown that sunlight modifies the re- 
activity of the rheumatic subject to hemolytic 
streptococci, it should be possible to protect the 
host residing in an area where there is little 
sunlight during the winter months. There are 
many interesting avenues to be explored before 
those environmental factors which are favorable 
to the rheumatic subject can be utilized in 
geographic locations where rheumatic fever is 
prone to occur. 

B. The Prevention of Implantation of Hemo- 
lytic Streptococci in the Nasopharynx.—At this 
date, the only available method of preventing the 
implantation of hemolytic streptococci in the 
nasopharynx is the use of a chemoprophylactic 
agent which competes effectively with an essen- 
tial growth factor for a position in the bacterial 
cell and prevents multiplication of the micro- 
organisms. 

Competitive inhibition is a well recognized 
phenomenon in medicine and _ biochemistry. 
Practical application of the principle of com- 
petitive inhibition occurs daily in the use of 
sulfonamide drugs. Adequate concentrations of 
these chemotherapeutic agents interfere with the 
synthesis of substances essential to multiplication 
of the streptococcic cell. It is not yet known 
whether sulfonamide compounds interfere with 
the synthesis of a paraaminobenzoic acid complex 
or with the functioning of paraaminobenzoic acid 
in its catalytic state. Bacteria probably have 
many mechanisms for coupling paraaminobenzoic 
acid and acquiring its catalytic complex. Perhaps 
only one of these mechanisms is subject to com- 
petitive inhibition by sulfonamide compounds. 
Whatever the mechanism may be, competitive 
inhibition by sulfonamide compounds can occur 
if hemolytic streptococci are required to syn- 
thesize paraaminobenzoic acid. In contrast, yeast 
cells readily produce paraaminobenzoic acid, 
which permits them to multiply in the presence 
of sulfonamide compounds, and many bacterial 
cells probably have alternate pathways of inter- 
mediary metabolism which permit them to cir- 
cumvent the competitive effect of sulfonamide 


servations made in the United States Navy have also 
shown that type identification may be difficult at those 
times when and places where’ the pathogenicity of 
hemolytic streptococci was low. It appears that the 
loss of pathogenicity is accompanied with a loss in the 
type-specific antigens which permits serologic typing. 


_involved in the development of sulfonamid 
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molecules. One or both of these conditions proj 
ably exist in micro-organisms which show x 
sistance to sulfonamide compounds. Althoug 
the phenomenon of bacterial resistance to sulfo 
amide compounds may appear to be an academi 
problem for the laboratory worker engaged ; 
fundamental research, it is actually a_highi 
practical clinical problem in the prevention , 
rheumatic fever. 

Experience with mass chemoprophylaxis in t 
Navy has shown that the daily administrati 
of 1 Gm. of sulfadiazine is highly effective 
preventing the implantation of sulfonamic 
susceptible strains of hemolytic streptococci j 
the nasopharynx and consequently in preventi 
streptococcic infections of the respiratory tra 
and rheumatic fever. However, the limiti 
factor in this principle is the occurrence an 
spread of bacterial variants which are n¢ 
susceptible to those chemotherapeutic agen 
whose action is reversed by paraaminobenzoi 
acid. Recent outbreaks of infections of the thro. 
followed by rheumatic fever have been induce 
by hemolytic streptococci which show resistan 
in vitro to high concentrations of sulfonamid 
compounds but which show pronounced suscepti 
bility in vitro to low concentrations of a num 
of other chemotherapeutic agents whose action} 
not reversed by paraaminobenzoic acid. The 
sulfonamide-resistant strains of streptococci we 
of types 17, 19 or 3. It has not yet been possibl 
to detect an association between their origin aml 
either chemoprophylaxis or chemotherapy. 

There is great need at this time for studiq 
directed toward determination of the exact co 
ditions which permit the genesis and perpetua 
tion of resistant strains of hemolytic streptococ¢ 
When these underlying conditions are define 
there is good reason to believe that the dissemin 
tion of sulfonamide-resistant bacteria can be prt 
vented or modified. Productive research can } 
expected if the following approaches 
explored : 

(a) Genetic studies to determine the facto 


resistant variants. 

(b) Comparative metabolism studies to deter 
mine differences in the biochemical behavior ¢ 
parent (susceptible) and daughter (resistant 
strains, 

(c) A study of the form in which paraamin 
benzoic acid exists in yeast cells. 

(d) An investigation of the mode of synthesi 
of paraaminobenzoic acid conjugates in sulfon 
amide-resistant and sulfonamide-sensitive strai 
of bacteria. 

(e) A search for the enzyme system in whic 
paraaminobenzoic acid participates. 
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({) A field study to determine whether the 
multaneous administration of two chemoprophy- 
nctic agents with different modes of action will 
revent the genesis of sulfonamide-resistant 
rains. 

3. The Inhibition of Communicable Strains of 
Yemolytic Streptococci—Rheumatic fever is a 
asonal disease in most environments. This is 
ue to the fact that the streptococcic epidemic 
rocess is seasonal. However, when a hemolytic 
reptococcus acquires sufficient communicability, 
can give rise to outbreaks of respiratory disease 
id rheumatic fever during the summer months 
see lecture I, table 2). Solution of the problem 
f preventing the dissemination of hemolytic 
reptococci depends, first, on recognition of the 
iportance of the communicability of strepto- 
cci and, second, on defining this characteristic 
f the bacterium. 


Hemolytic streptococci are amgng the most 
revalent air-borne respiratory pathogens. When 
haled into the nasopharynx, the organisms 
sually succumb ; they are, in general, not highly 
mmunicable. Certain strains, however, have 
eat capacity for initiating and perpetuating an 
itbreak of respiratory disease. The genesis of 


ch an outbreak of infections of the respiratory 


act is determined by the capacity of the 
cterium to reproduce rapidly in the presence 
f the inhibitory substances of the human naso- 
harynx. The acquisition of this capacity or 
operty by the bacterial cell is conditioned by the 
teraction of the infected host and the micro- 
ganism. If either the host or the respiratory 
athogen establishes its supremacy with dispatch, 
is unlikely that communicability will develop. 
f, however, the host is unable to terminate the 
isease process and the bacterium is unable to 
‘tend its invasion, a series of changes may occur 
the bacterial cell. Under these conditions of 
mtinued mild, subacute disease, the micro- 
rganism is forced to adapt itself to the changing 
mune state of the host in order to maintain its 
‘tivity. In making these adaptations to factors 
‘ithin the host, the micro-organism gives rise 
bacterial cells endowed with the capacity to 
ultiply in the presence of the inhibitory sub- 
ances of the normal mucous membranes. The 
cquisition of this capacity by these cells permits 
lem to survive when transmitted to the naso- 
harynx of a new host. These cells have thereby 
cquired communicability ; they are “host fast.” 
ommunicability is usually lost in the newly 
fected host. It seems to persist in certain 
mvalescent carriers for a period of weeks and 
lay reappear during a virus infection. The 
cquisition of this characteristic by the bacterium 
oes not, however, appear to be permanent. 
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Experiences in the Navy during World War II 
confirm earlier observations that many strains of 
hemolytic streptococci fail to spread and that a 
few strains become highly communicable. In 
Navy Training Centers a large majority of the 
streptococcic infections are attributed to a rela- 
tively few highly communicable strains of these 
pathogens. These communicable strains initiate 
and perpetuate an epidemic process. The trans- 
fer of a few recruits who have been infected with 
highly communicable strains of hemolytic strepto- 
cocci has given rise to epidemics in the camps 
where these men are seeded. In some instances 
these secondary epidemics have occurred in 
geographic locations and under conditions which 
are not favorable to the dissemination of air- 
borne pathogens of the respiratory tract. These 
observations indicate that certain strains of hemo- 
lytic streptococci may become almost as com- 
municable as the virus of measles. 

Although the genesis of communicability may 
depend on concomitant virus infections, there is 
good reason to believe that the capacity of the 
micro-organism to infect readily may become an 
acquired characteristic of the bacteriufh which 
persists for some weeks. As a working hypoth- 
esis, it is suggested that “communicability” is 
associated either (a) with the development of 
some intracellular enzyme which makes possible 
rapid bacterial multiplication in the human naso- 
pharynx or (b) with the inhibition of an 
intracellular enzyme system which ordinarily 
suppresses the bacterial component essential for 
implantation. 


Most persons who carry hemolytic streptococci 
in their throat flora do not give rise to cross 
infections. However, a few convalescent patients 
disseminate communicable strains of hemolytic 
streptococci and spread contagion. These persons 
usually manifest evidence of mild persistent dis- 
ease, such as sinusitis. They are “dangerous 
carriers.” If the genesis of the streptococcic 
epidemic process is to be attacked, one must 
prevent the complications of nasopharyngitis. An 
important clinical problem awaiting solution is 
the suppression of discharges from the nose and 
throat of convalescent carriers of hemolytic 
streptococci. This attack requires a therapeutic 
weapon for eradicating the dangerous carrier 
state by preventing continued  streptococcic 
activity in convalescent patients. To accomplish 
this there is need for intensive research on “anti- 
vitamins” which will compete successfully with 
other growth factors essential for survival of the 
streptococcic cell. 

There are also interesting avenues to be ex- 
plored in the bacteriology laboratory. For 
example, one might begin a study of determining 
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(a) whether highly communicable strains are rich 
in hyaluronic acid and deficient in hyaluronidase, 
(6) whether they contain antilysozyme and 
(c) whether they are peculiarly rich in M sub- 
stance. Comparative studies of the cell con- 
stituents and the metabolism of different strains 
may be expected to produce leads. Promising 
leads can then be tested out in human volunteers. 
Identification of “the communicability factor” 
can reasonably be expected to suggest means 
for preventing its perpetuation and perhaps also 
its development. It is obvious that this is a 
key problem in the epidemiology of bacterial 
infections of the respiratory tract and that its 
solution must stem from long term fundamental 
research. One can visualize the possibility that 
the “X system” of the bacterium, which permits 
communicability, may be extremely sensitive and 
that the spread of contagion may be modified by 
some simple procedure. 

In conclusion, any discoveries which can be 
applied to the problem of preventing strepto- 
coccic infections of the upper respiratory tract 
can be expected to lower the incidence of rheu- 
matic fever. 


II. THE APPLICATION OF ACTIVE IMMUN- 
IZATION: AGAINST RHEUMATIC FEVER 
There are at least two possibilities for active 
immunization: (a) against streptococcic naso- 
pharyngitis and (b) against the rheumatic reac- 
tion to streptococcic infections. 


(a) Against Streptococcic Infections——There 
is good clinical evidence that man fails to develop 
an adequate immunity to group A hemolytic 
streptococci. It is not known whether a strep- 
tococcic infectian induces type-specific immu- 
nity. At one naval activity recruits were immu- 
nized actively with type 17 and type 19 vaccines. 
These vaccines were prepared from the preva- 
lent epidemic strains by killing the bacteria with 
either heat or ultraviolet rays. This attempt 
failed to lower the incidence of streptococcic 
infections caused by types 17 and 19. At the 
present time it seems unlikely that one can use 
active immunization to protect against strep- 
tococcic nasopharyngitis, which may be caused 
by innumerable antigenically different strains of 
hemolytic streptococci. Nevertheless, it will be 
of interest to determine whether inoculations 
with the M substance (fortified by an appropri- 
ate adjuvant) of an epidemic strain of hemolytic 
streptococci will confer temporary type-specific 
immunity in man. 

(b) Against a Rheumatic Reaction Following 
Streptococcic Infection—It seems possible that 
the reactivity of a rheumatic subject to hemo- 
lytic streptococci can be modified. Interesting 
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immunizing agents will become available whenjifhes 
the “rheumatogenic factor” in group A hemo.cti 
lytic streptococci is determined and when the 
sensitizing complex, which I believe to 
formed in phase 2, is identified. At present one 
may begin empirically by making a conjugate 
of streptococcic products with material from 
human endothelium or by preparing a histamin 
azoprotein. . It will be of great interest to deter- 
mine whether active immunization with eitherec 
of these complexes modifies the reactivity of the 
rheumatic subject to infections by hemolyti 
streptococci. 


III. THE “RHEUMATOGENIC” FACTOR IN 
HEMOLYTIC STREPTOCOCCI 


It has already been pointed out that some 
strains of hemolytic streptococci precipitate rheu 
matic attacks and that other strains of the sam¢ 
serologic type fail to induce rheumatism it 
rheumatic subjects. The “rheumatogenic fac 
tor” of hemolytic streptococci appears to be : 
strain characteristic. However, nothing is know 
of its nature. 


Comparative analyses of the metabolism, con 
stituents and products of “rheumatogenic”’ 
of nonrheumatogenic strains of hemolytic strep 
tococci may help to identify the streptococci 
factor associated with the genesis of the rheu 
matic attack. The identification of the “rheu 
matogenic factor” in streptococci will make 
possible the studies in active immunization out 
lined previously. 


IV. A DEFICIENCY IN ANTIBODY PRODUC- 
TION BY THE RHEUMATIC SUBJECT 


My associates and I have reported a numbe 
of studies indicating that the immune respons¢ 
of a child in whom a rheumatic attack develops 
differs from that of a nonrheumatic subject wh 
makes an uncomplicated recovery from strept 
coccic nasopharyngitis. During the course @ 
these studies, Dr. Edgar Todd and I observe 
that the patient with rheumatic fever appearet 
to be deficient in one streptococcus antibody 
In contrast to the high level of antistreptolysi 
O antibody which accompanies rheumatic fevet 
the level of antistreptolysin S tends to be low 
We found that the titer of antistreptolysin 5 
rose considerably above the normal level of. 
the serums of nonrheumatic children and i 
the serums of rheumatic children who escaped 
rheumatic recrudescences following streptococci 
infections. However, in rheumatic children | 
whom recrudescences developed after strept 
coccic nasopharyngitis, the antistreptolysin 
titer appeared to remain low. The titer of thi§ 


antibody continued to be low in the serums 4 tient 


€ 
rodt 
lobu 
tack 
at 
1eve 
atic 
pho 
mila 
‘ heth 
egret 
T 
he 
cted 
| 
tive 
One 
sear 
be | 
th t 
ms 1 
lect 
the 
. re 
the 
bul: 
olip 
mai 
pre: 
ery 
eres 
ted 
nt it 
rhly 
Rea 


e whey 
hemo- 
1en the 
to be 
ent one 
nj ugate 
from 
stamine 
deter: 
either 
y of the 
molyti 


it some 
te rheu 
1e same 
tism if 
fac 
to be 3 


knowl 


m, con 
ic” and 
c strep 
tococcid 
e rheu 

“rheu 
1 make 
on out 


ODUC- 
CT 


numbe 
esporiss 
levelops 
ect whi 
strept 
urse Of 
bservel 
ppearet 
ntibody 
ptolysia 
ic fever 
be low 
lysin 
level ol 
and 1 
escaped 
tococcid 
dren 
strepto 
lysin 

of this 
rumis 


COBURN—RHEUMATIC FEVER 


hese patients during the period of rheumatic 
ctivity. Furthermore, the titer varied with 
e intensity of rheumatic activity, tending to 
be lowest when the clinical manifestations were 
everest. These observations indicated that there 
ay be an interesting relation betwen rheumatic 
ctivity and the antibody response to this ex- 
emely toxic antigen. Further investigations 
f the possible inadequacy of the rheumatic sub- 
ect to handle streptolysin S in the usual manner 
re to be desired. 

Two additional studies may be directed to 
pst the hypothesis that there is a defect in the 
roduction of antibody by the rheumatic subject : 


(a) By electrophoretic separation, the gamma 
lobulin of rheumatic patients can be isolated. 
he amino acid content of streptococcus anti- 
ody developed during phase 2 of a rheumatic 
tack can be determined and compared with 


at of nonrheumatic subjects who have made an _ 


neventful recovery following scarlet fever. 


(b) One can also determine whether the rheu- 
hatic ~subject’s development of antibody to 
phoid vaccine or other bacterial antigens is 
milar to that of the nonrheumatic subject or 
hether the devélopment is delayed or of lesser 
pore, 

There is need for careful biologic and bio- 
emical studies on the immune responses of 
he rheumatic subject. If a defect can be de- 
cted, corrective measures may be applied, per- 
pps either by the reenforcement of diet or by 
tive immunization. 


V. REACTIVE SUBSTANCES INDUCED IN 
MAN BY INFECTION 


One of the most interesting fields for medical 
search is in the group of diseases which appear 
be postinfectious processes. Closely associated 
ith these obscure diseases are peculiar altera- 
ons in host metabolism. ‘These alterations are 
flected by the presence of abnormal proteins 
the serum. Some of these abnormal proteins 


e reactive substances. In disseminated lupus 
ythematosus, we have observed a gamma 
obulin which reacts in vitro with the phos- 
olipids used in the serologic tests for syphilis. 


Wa many febrile infectious processes, a substance 


present in the serum albumin which reacts 
ith the C polysaccharide of pneumococci. 
very and his co-workers have shown that this 
teresting reactive substance can be differen- 
kted from normal constituents of human serum, 
hat it has immunologic specificity and that it is 
ghly antigenic. 

Reactive substances appear in the serums of 
tients during a rheumatic attack. One of 
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these reacts with the C polysaccharide of pneu- 
moccocci. Another precipitates a substance 
present in the serum during a part of phase 2, 
a few days before the onset of rheumatic activity. 
This reactive substance does not appear to be a 
streptococcus antibody; it is not absorbed with 
killed organisms of the strains of hemolytic 
streptococci with which the patient was infected. 

Studies by Dr. Herbert Wilcox and I failed 
to show that this reactive phase 3 substance is 
antigenic. We attempted to sensitize guinea 
pigs with this substance. First, the guinea pigs 
were desensitized to human serum. Phase 3 
serum was then injected into these animals. At 
the appropriate time for producing anaphylaxis, 
phase 3 serum was perfused through the iso- 
lated guinea pig’s heart attached to a kymograph 
which recorded the coronary flow. Using this 
technic, we were unable to induce manifestations 
of anaphylaxis with rheumatic fever serums 
containing the reactive substance. 

Future studies should be designed (a) to con- 
centrate and purify this phase 3-reactive sub- 
stance, (b) to learn whether it can be absorbed 
with human tissues, (c) to determine whether 
it is antigenic and (d) to define its character. 
The acquisition of information on the nature 
of this substance may be expected to throw light 
on the mechanism of rheumatic fever. 

We have also considered the possibility that 
this phase 3 substance or some other constituent 
of the patient with rheumatic fever has the 
capacity to react with and cause injury to the 
capillaries. To test this hypothesis, Dr. Howard 
Bruenn and I made some preliminary studies. 
Although we were unable to draw conclusions 
from the results obtained, I believe that further 
studies with concentrated material may prove 
interesting, and for this reason I shall sum- 
marize our observations briefly. 

Human serum in doses of 5 to 8 cc. was in- 
jected intravenously into 45 collie puppies weigh- 
ing between 5 and 10 Kg. Some of the animals 
received a single dose; others received repeated 
doses at intervals of one or two days over a period 
of one month. Electrocardiograms were made 
before each injection and during the interims. 
The animals were killed at varying intervals. 

The electrocardiographic data and the ana- 
tomic changes observed were briefly as follows : 


(a) Twelve rheumatic fever serums induced 
striking electrocardiographic changes, and in 8 
of 12 animals there were gross cardial lesions. 

(b) Twelve rheumatic fever serums failed to 
induce any changes. 


: 
2 : 
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(c) Eight rheumatic fever serums induced 
equivocal electrocardiographic changes, but no 
anatomic lesions were detected. 

(d} Thirteen normal or pathologic serums 
(other than rheumatic fever) failed to induce 
electrocardiographic or anatomic: changes in the 
heart. 

The electrocardiographic abnormalities were: 
inversion of the T wave in lead I in each animal, 
notching of T waves in leads II and III in several 
instances and right preponderance in 2 instances. 
In some animals these changes were evanescent ; 
in others they persisted for several days and in 1 
they were present for a month. 

The anatomic changes observed in 8 animals 
were most striking in the heart. The lesion in 
each instance was hemorrhage. Subendothelial 
hemorrhages occurred in the chambers of the left 
auricle and the left ventricle. In some animals all 


there were petechial hemorrhages and extrava- 
sations of blood as shown in the colored drawing. 
None of the specimens showed microscopic evi- 
dence of injury to blood vessels, of alteration of 
collagen or of formation of Aschoff’s bodies. 

It appeared that the electrocardiographic 
changes and hemorrhagic lesions were induced 
by phase 3 rheumatic fever serum. Whether this 
was due to anaphylaxis or to injury caused by 
a reactive substance in the serum was not deter- 
mined. Further studies on the substances which 
appear in rheumatic fever and which do not occur 
as constituents of normal serum are to be desired. 


VI. THE NEED OF A TEST FOR IDENTIFYING 
RHEUMATIC ACTIVITY 


Our laboratory has made a number of unsuc- 
cessful attempts to extract from the urine and 
serum of patients with rheumatic fever sub- 
stances which induce specific cutaneous reactions 
during rheumatic activity. By appropriate pre- 
cipitation procedures, with alcohol and acetone, 
one can recover “urine colloids” which are of 
some interest. Urinary excretion products not 
present in phases 1 or 2 but appearing in phase 3 
cause an immediate wheal and erythema cutan- 
eous reaction and an intense erythematous nodu- 
lar reaction in twenty-four hours when injected 
intracutaneously into the skin of a rabbit. Fur- 
thermore, these “colloids” sensitize the animal in 
about ten days. Separation of these excretory 
products and their purification may lead to the 
detection of a substance suitable for the cutaneous 
testing of man and —— in detecting rheumatic 
activity. 

A complement fixation test may prove to be a 
more attractive means for identifying rheumatic 


these hemorrhages were extensive; in others 
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activity. Miss Ruth Pauli and I obtained som 
evidence that the livers of patients dying durin 
fulminating rheumatism may contain an antige 
suiiable for this purpose. In our hands, thi 
approach has been complicated by tie facts tha 
reactive substances extracted from the livers 9 
patients with fulminating rheumatic fever hay 
been stable for only six months, and it has bee 
difficult to prevent anticomplementary reactions 

Our preliminary observations with a comple 
ment fixation test may be summarized as follows 

1. There appeared to be an interesting anti 
genic substance in the livers of patients dying 
with intense rheumatic fever. 

2. This antigen, when appropriately diluted fo 
the complement fixation test, was found to } 
fixed by the serum of patients with rheumati 
fever and not by the serums of normal persons o 
patients with other diseases, with one exception 

3. This exception proved to be persons 
blood group AB. Serums from these perso 
reacted more strongly than serums from patien 
with rheumatic fever with the antigen that 
obtained from liver material. 

4. The intensity of the complement fixatic 
reaction in rheumatic fever paralleled the i 
tensity of the disease, seemed to be cyclic, wi 
not modified by salicylate therapy and was in¢ 
pendent of the blood sedimentation rate. 

5. Extracts and fractions of liver extracts 0} 
tained from a few patients dying of infectious dis 
eases did not contain the antigenic substan 
which was reactive with rheumatic fever serum 

The present problem is to make suitable e 
tracts of liver materia: obtained from patient 
dying of fulminating rheumatic fever, to remoi 
fat and the antigens which react with blood grow 
AB and to obtain a stable antigen which can 
used in a complement fixation test without cats 
ing an anticomplementary reaction. The 
velopment of a specific test will make possib 
accurate diagnosis and eliminate a variall 
which gives rise to inconsistencies in research | 
rheumatic fever. 


VII. THE PROBLEM OF MODIFYING SUSCEPTI 
BILITY TO RHEUMATIC FEVER BY ALTERING 
THE ENDOCRINE BALANCE 


It is generally recognized that puberty atl 
pregnancy decrease susceptibility to rheumatisi! 
Little is known about the balance of androgeigy 
and estrogens in rheumatic subjects. The possff 
bility that androgens and estrogens if adminis 
tered during a rheumatic attack may modily tf 
course of the disease has, to my knowledge, ™ 
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pt been tested. Since, however, it is known 
hat testosterone will increase the storage of 
otein and-calcium and since the diets of most 
eumatic children appear to be deficient in these 
ctors, it will be interesting to make metabolic 
udies on rheumatic patients with polycyclic 
tacks, before and after the administration of 
stosterone. The possible dangers of such a study 
e obvious. 

It has long been recognized that there is some 
mmon factor between the person in whom 
sophthalmic goiter develops and the rheumatic 
ibject. Rheumatic fever occurs more frequently 
) the hyperthyroid subject than among the 
erage population. The two diseases have a 
milar geographic distribution, and both may be 
recipitated by hemolytic streptococcus naso- 
aaryngitis. The association between the two 
iseases is probably more intimate than is gen- 
ally appreciated. 

Our studies of approximately 500 rheumatic 
ynilies over a period of fifteen years have con- 
rmed the reports of previous observers. In sev- 
al instances, the two diseases occurred con- 
rently in the same patient. A number of the 
ieumatic children in our group had a familial 
istory (maternal) of exophthalmic goiter. 
yperthyroidism later developed in some of the 
eumatic children under our care, and some of 
e rheumatic adults later became hyperthyroid. 
urthermore, in several adult patients who came 
nder our observation, intense rheumatic pan- 
prditis developed while they were receiving thy- 
id. These persons had previously experienced 
reptococcic diseases but had escaped rheumatic 
lanifestations until they contracted a strepto- 
xcic infection while receiving therapeutic doses 
f thyroid. 

The collected observations indicate that there 
probably a constitutional defect common to 
ese two disease processes and that perhaps 
yperthyroidism increases rheumatic suscepti- 
lity. 

It seems to us that this defect may well be 
etabolic. It has been reported that thyrotoxic 
tients have a number of vitamin deficiencies 
nd that the blood levels of thiamine and diphos- 
hothiamine are low in this disease. There can 
tno doubt that the relation between the func- 
ons of the thyroid gland and cellular oxidation 
an intimate one. But information is lacking on 
€ metabolism of the hyperthyroid subject with- 
it thyrotoxicosis. One now needs to know what 
bnormalities in metabolism predispose to the 
evelopment of exophthalmic goiter, for these 
kme abnormalities may well play a role in the 
enesis of the rheumatic state. These investiga- 
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tions will require years of fundamental work on 
enzymic reactions. Meanwhile, one can make a 
clinical study to determine whether the adminis- 
tration of thiouracil in phase 2 or the first cycle 
of phase 3 will modify the rheumatic process. 
We have observed that total ablation of the 
thyroid gland appeared to lower the suscepti- 
bility of rheumatic subjects to recurrences. If 
thiouracil lowers susceptibility to rheumatism, 
it will:be of great interest to make exhaustive 
metabolic studies on these patients before and 
after the administration of thiouracil. 


THE SIGNIFICANCE OF NUTRITION 
IN THE RHEUMATIC STATE 


VIII. 


That rheumatic fever is essentially a disease of 
the underprivileged seems to be established. 
However, the factors of poverty that are con- 
cerned with conditioning the rheumatic host are 
obscure. Overcrowding predisposes to hemolytic 
streptococcus pharyngitis; yet the healthy child, 
although he may contract many streptococcic 
infections, nearly always escapes rheumatic fever. 
One factor of poverty that has attractedginterest 
in recent studies on rheumatic fever is nutrition. 
Clinical observations have indicated that the state 
of metabolism of the host may exert an effect on 
susceptibility to rheumatic fever. The host with 
a high blood lipid level, whether this be due to 
nephrosis, diabetes or total thyroidectomy, seems 
to be refractory to rheumatic fever. In contrast, 
the patient with exophthalmic goiter and the 
patient receiving therapeutic doses of thyroid 
may manifest unusual susceptibility to rheumatic 
fever. Although it is not yet possible to interpret 
the influence of metabolic states on the host’s 
reactions to infection, future developments in 
biochemical research can be expected to show a 
close relationship. 

Just prior to the outbreak of World War II 
and the institution of the rationing of food, Dr. 
Lucile Moore and I began to test the possible 
effectiveness of reenforcing the diets of subjects 
with quiescent rheumatic fever. The study was 
designed to determine whether rheumatic sus- 
ceptibility could be modified* by this means. 
Three groups of underprivileged children at- 
tending school in New York city were selected. 
The size of each group was limited to about 30 
subjects; each subject was selected because 
noticeable susceptibility to rheumatic fever had 
been observed. 

One group received a daily diet which included 
the following constituents: 1 quart (0.95 liter) 
of milk, two eggs, one serving of meat, two 
servings of fruit, two green vegetables, three pats 
of butter and halibut liver oil with viosterol 
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(8,500 U.S. P. units of vitamin A and 1,700 
U.S. P. units of vitamin D). A second group 
received its customary diet reenforced only with 
large amounts of powdered egg yolk. The third 
group, which served as a control, continued to 
receive the diet of underprivileged children in 
New York city. This diet is known to be de- 
ficient in protein, vitamin A, calcium and iron. 
During this one year’s observation, in 38 per 
cent of the control group rheumatic fever devel- 
oped. The incidence of rheumatic attacks in the 
group on the selected diet was 6.7 per cent, and 
the incidence among the group receiving the 
normal diet reenforced with egg yolk was 5 per 
cent. An ancillary study showed that reenforce- 
ment of the normal diet with a daily dose of 3 
Gm. of paraaminobenzoic acid did not prevent 
streptococcic infections or rheumatic fever. 


It is our opinion that some dietary factor or 
factors, as yet undetermined, may modify rheu- 
matic susceptibility and that clinical investiga- 
tions directed to identify these factors may make 
valuable contributions to preventive medicine. 


IX. THE APPLICATION OF A REENFORCED 


DIET DURING PHASE 2 


We have .also been interested in determining 
whether the evolution of the rheumatic attack 
can be modified in phase 2 by dietary measures. 
One preliminary study was made in 1942 and 
1943. Twenty highly susceptible rheumatic chil- 
dren were given large doses of powdered egg 
yolk (daily dose equivalent to four egg yolks) 
for three weeks following streptococcic infections 
of the throat. These infections gave rise to an 
incidence of rheumatic fever of about 35 per 
ent in controls. All the children on the reen- 
forced diet escaped rheumatic fever, with 1 
exception. This child, who had a mild attack, 
ingested the egg yolk irregularly and omitted it 
entirely for four days during phase 2. Carefully 
controlled studies on the possible influence of 
diet during the period of recovery from strep- 
tococcic infections can be made in scarlet fever 
wards and in institutions caring for rheumatic 
children. In our opinion, this is an attractive field 
for clinical research. The investigator must bear 
in mind, however, that the administration of 
sulfonamide compounds in therapeutic doses 
during phases 1 and 2 may enhance rheumatic 
susceptibility and neutralize the possibility of 
benefit from dietary factors. 


X. THE PROBLEM OF THE ROLE »OF LIPIDS 
IN RHEUMATIC FEVER 


One of the most interesting biologic problems 
to be investigated in rheumatic fever is the role 
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of fats in this postinfectious disease process, |@ptte! 
vitro, the presence of fat interferes with the fo 
mation of streptolysin. It may well be that a higf 
concentration of lipids interferes with antigg 
formation in vivo. Although children wit 
nephrosis are prone to contract streptococ 
infections of the respiratory tract we have beg 
unable to find a single report of pathologic exa 

nation in a case in which rheumatic lesions we 
noted at autopsy. We have observed the develo 
ment of lipemia in 1 rheumatic child, who h: 
seemed to be a most susceptible subject, a 
his death a few years later at the age of 1@ 
following repeated streptococcic infections. 4 
autopsy, he had advanced arteriosclerosis anf; 
stigmas of aortic and mitral valvular disease 
however, no fresh rheumatic lesions were ddl, 
tected. 

These clinical observations led Dr. Kennet 
Turner and me to make some preliminary studie 
on cholesterol metabolism in the rheumatic j 
tient. Our subjects were ambulatory, rheumatifi 
children in New York, rheumatic children at t 
Pelham Home and nonrheumatic student nurse 
We were particularly interested in blood level 
of total cholesterol. The observations in thes 
preliminary studies suggested that there is 
relation between rheumatic activity and choleg 
terol metabolism. Further investigations are { 
be desired. Our observations were in brief: 


1. Rheumatic subjects in good health had t 
same blood levels of cholesterol as nonrheumat 
subjects. 

2. Rheumatic subjects with streptococcic infeqy 
tions of the throat, like nonrheumatic subject 
showed either no change or a slight fall int 
blood level of cholesterol. 

3. The onset of a rheumatic attack was acco! 
panied with a significant fall in the blood levd 
This blood level remained normal if the rhe 
matic subject escaped an attack following strep 
tococcic pharyngitis. 

4. There appeared to be a parallelism betwee 
the degree of fall in the blood level and the | 
tensity of the rheumatic attack. 

5. In several cases which terminated fatall 
there were the lowest blood levels of cholestert 
recorded in this series. 

6. Recovery was followed by or accompanit 
with a return of the blood level to normal. 8 
with a recurrence of symptoms in a polycyclifi 
attack the blood level again fell. 

Attempts to modify rheumatic activity } 
high fat diets have to date been unsuccess! 
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ocess, ]@Attention is, nevertheless, called tothe possibility One possibility is the suppression of antigen 
1 the foqmhat the intravenous administration of lipids, or formation by concentrated gamma globulin or by 
1at a hiofome other harmless fat, in phases 2 or 3 may the administration of normal human plasma or, 
1 antige odify the rheumatic process. It will be of as indicated in a preceding section, by lipid ther- 
ren witgnterest to determine whether the intensity of ‘apy or by reenforced diets. 
ptococcmheumatic activity can be lessened by this pro- A second possibility is passive immunization 
lave beegmpedure. with streptococcus antibodies. Whatever is the 
ic exam XI. THE PROTECTION OF THE CONNECTIVE _ reason for continued activity of hemolytic strep- 
ions wel TISSUES OF THE RHEUMATIC SUBJECT tococcus in the rheumatic subject, it seems to us 
develo DURING PHASE 3 that its antigenicity may be suppressed by sup- 
who hall Attempts to modify the course of a rheumatic Plying the proper antibody to the patient at the 
ject, anfittack by diet have been uniformly unsuccessful. ¢nd of the first cycle of an attack. We have 
ze of l¥Nevertheless, there is good reason to believe ™ade some preliminary observations on this 
ions. M@hat during phase 3 the degree of injury to the point. Convalescent scarlet fever serum was ad- 
‘OSis alMissue may be lowered by an abundance of some ‘unistered to 20 patients in New York city. They 
diseasfiiietary factor. The great advances made in the were all children or young adults with active 
were (@boplication of reenforced diets to protect the carditis and polycyclic rheumatic attacks. Two 
iver against poisoning by many agents gives an Patients received serum during a febrile period 
Kenneffindication of what may be accomplished. The of the cycle and reacted unfavorably : Eighteen 
'y studi@fdemonstration that chronic hepatic cirrhosis Patients were treated during the afebrile phase 


natic palan be reversed by dietary measures serves as an Of a rheumatic cycle. Fourteen of these recovered 
heumatifexample. without the development of another cycle and 


en at tl Two studies on the use of diet for the pro- 4 had milder activity thereafter. The batches of 
it nursetection of connective tissue suggest themselves. pooled serum which appeared to givg benefit 
od leveffOne might use experimental animals in which were obtained during the late winter or early 
in theq—vascular lesions can be produced by sulfonamide spring months at Willard Parker Hospital. The 
ere js Meompounds, by desoxycorticosterone or by other ineffective batches of serums were obtained dur- 
1 choleggmeans and determine whether any dietary fac- ing the fall months. | 
ors will prevent or minimize the development of | It seems to us important that type-specific 
hese vascular lesions. A second, and more direct, antistreptococcus serums be prepared. These 
approach may be made by testing the effect of materials can be given without danger at the end 
had t high concentrations of proteins, casein hydro- of the first rheumatic cycle. If passive immuniza- 
heumatifilysate or an essential amino acid, such as methi- tion, either with rabbit globulin containing anti- 
onine, during the first cycle of phase 3. The time bodies to Lancefield’s M substance or with type- 
cic infelS NOW appropriate for determining whether specific human serum, will modify the natural 
amigen or essential amino acids will afford pro- course of a rheumatic attack in childhood, the 
tection for the tissue against the injurious ef- therapeutic problem of rheumatic fever will be 
fects of the rheumatic process or will aid in simplified. 
he reparative processes which follow a rheu- | One nonspecific measure for modifying poly- 
S acco atic attack. cyclic rheumatism which may readily be tested in 
od leve the armed forces is the influence of sunshine on 
he rhe x1, THE PREVENTION OF POLYCYCLIC recovery from rheumatic fever. Certain military 
ig strep RHEUMATIC FEVER personnel with rheumatic activity are of necessity 
If the rheumatic attacks were always mono- treated indoors during the winter and spring 
betwetfieyclic, the problem of rheumatic fever would be months. Others are treated in environments 
1 the ifcomparable to the problem of acute hemorrhagic where sunshine abounds and where patients’ 
nephritis. In children, however, rheumatic dis- beds cag be placed outdoors almost daily. Care- 
1 fatallffease is usually polycyclic. This makes the prob- fully controlled clinical studies of comparable 
olester@flem comparable to that of subacute or even groups treated under different environmental 
chronic nephritis. During each cycle of the conditions may supply an answer to the question 
mpanieftheumatic process, severe inflammatory pro- of the possible value of sunshine in terminating 
al. Bulfcesses occur in vascular tissues. One of the most rheumatic activity. 
olycycliimportant problems now confronting the clinician The use of salicylates at the onset of a rheu- 
is the prevention of the polycyclic rheumatic matic attack in dosage adequate to reduce to a 
vity bgjattack. There are several promising approaches minimum damage to tissue from the rheumatic 
ccessfuffto this challenge. process was discussed in the first lecture. Al- 
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though useful and fascinating to study, the 
salicylates do not appear to be the final solution 
to this problem. Other measures must be devel- 
oped to terminate rheumatic activity. The devel- 


opment of these measures will come from studies 


on the enzyme activities of hemolytic streptococci 
and the abnormal metabolic reactions induced in 
the host. These studies will require close collabo- 
ration between the laboratory and the clinic. The 
acquisition of tools to prevent polycyclic rheu- 
matic activity will permit the physician to check 
the progress of carditis, which frequently leads 
to incapacitating heart disease. 


A PERSPECTIVE OF RHEUMATIC FEVER 


Scarlet fever was long considered a specific 
infection. Now it is known that scarlet fever is 
a manifestation of any group A streptococcic dis- 
ease in which the bacterial agent produces suf- 
ficient erythrogenic toxin in a susceptible host. 
Likewise, rheumatic fever has long been con- 
sidered to be a specific infection. Before con- 
cluding these lectures, I should like to invite at- 
tention t® the concept that the term “rheumatic 
infection” is a misnomer and that rheumatic 
fever may be a biochemical reaction of man. 

The child who dies during the first week of 
the first attack of rheumatic fever has no Aschoff 
bodies in the myocardium. The heart is dilated, 
and endocardial changes are manifest. Micro- 
scopic examination of the endocardium reveals 
verrticae composed of ruptured endothelium, 
edema and a mass of granular eosinophilic ma- 
terial. No organisms are seen, and the lesion is 
sterile on culture. The origin of the lesion appears 
to be in the subendothelial or the endothelial 
cells. Although the microscope affords a picture 
of the morphologic changes that have occurred, 
it gives no indication of the biochemical lesion 
and the disturbances in cellular physiology that 
have preceded this exudation. Until the bio- 
chemist analyzes and identifies the changes con- 
cerned in the pathogenesis of this exudative le- 
sion, investigators must be satisfied with a work- 
ing hypothesis which will permit them to attack 
the problem of the rheumatic mechanism. 

Most of the degenerative diseases of garly or 
middle life appear insidiously and cause a high 
mortality. Of those chronic illnesses which follow 
injury to the small blood vessels, the initiating 
factors and the pathogenesis are unrecognized. 
However, in rheumatic fever, the investigator can 
recover the initiating agents, hemolytic strepto- 
cocci, at the onset of infection ; he can observe the 
patient make an apparently satisfactory clinical 
recovery, and he can then detect the development 
of a rheumatic attack two weeks later. Careful 
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clinical observations on the sequential develop 
ment of rheumatic fever suggest that the evolutio 
of the rheumatic attack may well be as follows 
Heredity produces about 5 per cent of person 
with a mendelian recessive characteristic whic 
is called rheumatic susceptibility. The diet of the 
underprivileged is conducive to mild deficiencie; 


to terminate an acute mild streptococcic infection 
promptly. Instead of effecting a temporary im 
munity, the rheumatic subject becomes sensi 
tized to some antigenic complex in which therg 
is a streptococcic component. The continued 
elaboration of this complex gives rise to abnormal 
biochemical reactions of the sensitized cells of 
the reticuloendothelial system. 

One can reasonably assume that abnormal re- 
actions of sensitized cells modify the balance o 
intracellular enzyme systems and cause bio 
chemical lesions. With the occurrence of a bio 
chemical lesion, abnormal metabolites are formed, 
Some of these substances may be injurious t/ 
vicinal tissues. For example, if histidine, which 
is ordinarily decarboxylated, is deaminized, 
histamine is formed. The liberation of histamine 
like substances may alter vascular permeability. 
The working hypothesis offered in this lecture 
is that infection leads to an abnormal immune 
state in which occur biochemical lesions that 
induce rheumatic phenomena. 


CONCLUSION 


I have tried to outline a concept of rheumatic 
fever and to define some of the unknowns. There 
are many interesting rheumatic problems await- 
ing solution by the students of bacteriology, im- 
munology, metabolism and biochemistry. These 
problems cannot be solved in a lower animal ; they 
can be solved only in man. It is therefore neces- 
sary that attacks on these problems, if they are 
to be effective, be made both in the clinic and in 
the laboratory, The clinician must work with 
healthy rheumatic subjects whose life histories 
are carefully observed and recorded, patients 
with acute rheumatic disease and convalescent 
rheumatic patients. The laboratory group mus! 
include a team of workers who, as_ biologists 
and biochemists, can collaborate fully with the 
clinician in bringing pertinent problems into 
sharp focus and in selecting those problems which 
can be solved with technics now available. 


Because these lectures were written under w!- 
usual conditions during military assignments it has not 
been possible to include references to the many inves 
tigators whose observations have helped in the prepara 
tion of the lectures. 
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Obituaries 


CHARLES GILMORE KERLEY, M.D. 
1863-1945 


Dr. Charles Gilmore Kerley died in New York 
Sept. 7, 1945, two years after his retirement. 

is fifty-five years of practice was wholly unique 
because of the individuality and volume of work 
performed. 

After his graduation from New York Uni- 
ersity Medical College he studied in Munich and 
‘jenna and then returned to the United States 
hs an associate of the late Dr. L. Emmett Holt. 

Dr. Kerley’s practice grew phenomenally not 
pnly because of its timely beginning when pedi- 
htrics was a new specialty but also because of his 
nsight, resourcefulness and unceasing applica- 
ion. He succeeded Dr. Holt as professor of 
pediatrics in New York Polyclinic Medical 
School and Hospital, holding the position for 
fteen years and serving as a consultant until his 
teath. He was attending physician and later 
onsultant at the Babies Hospital and attending 
physician at the New York Nursery and Child’s 


Hospital. Eventually he became a consultant at 
twelve institutions, including the Sharon Hos- 
pital, at Sharon, Conn., where plans have been 
drawn to erect a children’s wing, to be known as 
the Charles Gilmore Kerley pavilion. 


Dr. Kerley is credited with the writing of 
more than three hundred papers and six books. 
His outstanding work was a book designed for 
the general practitioner, published in 1907 and 
superseded by “Practice of Pediatrics” in 1914. 
A final edition, largely rewritten, was completed 
in 1924. 


Dr. Kerley had been president of the American 
Pediatric Society and the New York County 
Medical Society and was a founder member of 
The American Academy of Pediatrics. 


Few self-reliant men of great versatility have 


pursued ideals so devotedly. 
GC. 
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News and Comment 


GENERAL NEWS 


A Program for the Care and Rehabilitation of 
Asthmatic Children.—It is estimated by leading aller- 
gists that 14,000,000 Americans are affected by some 
form of allergy and that allergy definitely handicaps 
1,400,000 annually. What is even more striking, 1 in 
every 10 is affected seriously. Allergy is a chronic 
condition. It begins in infancy and remains throughout 
a lifetime. ' 

About five years ago, conscious of the need for the 
treatment and rehabilitation of underprivileged children 
suffering from acute bronchial asthma and other re- 
fractory diseases of the upper respiratory tract, the 
National Home for Jewish Children at Denver under- 
took the care of such patients, for nowhere else in the 
country is there a place for children with such in- 
tractable conditions when a physician recommends a 
change in climate and environment. 

In the mile-high, dry climate of Denver, in an area 
comparatively free from dust, this Home is located, 
nestled in the foothills of the Rockies. To it come these 
children, selected with the utmost care on the basis of 
physicians’ recommendations and intensive and thorough 
social studies of the home environment made by trained 
case workers. They come from all parts of the country, 
remaining until physicians again say that they are 
sufficiently on the road to good health that they may 
return to their.own homes. 

In a comparatively normal environment and sharing 
the companionship of other children, the asthmatic child 
is under expert medical supervision at the Home and is 
cared for by a staff trained in child welfare. During 
his stay, periodic examinations are made and full re- 
ports given to the referring physicians and hospital 
clinics. The National Home has a modern, well equipped 
infirmary where children requiring bed care are attended 
by registered nurses under the supervision of the 
attending physicians. The children are housed in 
attractively furnished congregate cottages. Each child 
is afforded the privacy of an individual bedroom. Food 
of the highest quality is carefully prepared in modern 
kitchens, and special diets are given when prescribed 
by physicians. The children participate in the com- 
munity life by attending the local schools and taking 
part in communal recreations. 

In addition to the intensive preparation made prior 
to the children’s admission to the Home, an equally 
thorough program of after-care is carried out on the 
return of the child to his family. The aim of this 
program is to make certain that the child will continue 
to enjoy his restored health in the very environment 
which originally was a factor contributing to his illness. 
Trained social workers educate the parents in the gen- 
eral health practices which play an important part in 
the treatment of allergic diseases. 


number of asthmatic children have been greatly im 
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Dr. M. Murray Peshkin, chief of the Children’ 
Allergy Clinic of Mount Sinai Hospital of New Yor 
City, and chief consultant physician of the Nation, 
Home states: “The National Home for Jewish Childre 
at Denver, through a fortuitous combination of clima 
and environment, has brought remarkable relief to man 
children suffering from chronic bronchial asthma an( 
other allergic respiratory diseases. The Home h; 
amply demonstrated that complete recovery from asth 
can occur in these cases heretofore regarded as hopeles 
It has the mast ideal setup I ever saw; the only plac 
of its kind in America for the care of asthmati 
children.” 

Dr. Leon Unger, of Chicago, assistant professor i 
the department of medicine, Northwestern Universi 
Medical School, in his recently published textboo 
“Bronchial Asthma,” stated: “In the past few years 


stap! 
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proved by removal to the National Home for Jewist 
Children located at Denver, Colorado. Much of thi 
success is undoubtedly due to improvement in climate 
Much is also due to change in environment, with r 
moval from dusty homes, and in some cases, from over 
zealous parents.” 

The Home opens its doors to children whose familie 
cannot afford the extensive and costly private care 
necessary to alleviate the suffering of their youngster 
Application may be made by communicating with 
Social Service Department of the National Home for 
Jewish Children, 1457 Broadway, New York 18, o 
through the office of the Jewish Social Service Organi 
zation in any community. 


Reprints for the Devastated Medical Librarie: 
of Manila.—In connection with its campaign to hel 
rebuild the medical libraries of Manila which were 
destroyed during the Japanese occupation, the Academy: 
International of Medicine requests that medical authors 


contribute eight or ten reprints of each of their articleg| Moc 
which have been published since 1941. They may be and 
sent at the regular parcel post rate of 16 cents for tha 755 
first pound and 11 cents for each additional pound, car¢ Com: 


of A. B. M. Sison, M.D., Philippine General Hospital 
Manila, P. I. 


Back Numbers Wanted.—A correspondent in ont 
of the Dutch universities is anxious to secure the com 
plete issues of volume 61 (1941) and volume 65 (1943) 
of the AMERICAN JOURNAL OF DISEASES OF CHILDREN 

If any of the readers have one or more of these issue 
that they can spare, I shall appreciate it if they will 
send them to me, so that I in turn may forward them 


to our correspondent. 
C. G. Gruter, M.D., Editor. 
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Biochemistry; Bacteriology, and Pathology 


COMPARISON OF PATHOGENICITY TESTS FOR STAPHYLO- 


Children cocct. R. Sata, Edinburgh M. J. 52:22 (Jan.) 1945. 


lew Yor 


Nationa™ This study was made in the department of bacteri- 
-Childre@ilogy, Edinburgh Royal Infirmary. Unselected strains 
»f climat@ staphylococci were tested for pathogenicity. Of the 
f to mangmree hundred and twenty-five different strains, two 
thma anfmmdred were strains of Staphylococcus aureus and one 
lome hagmndred and twenty-five of Staphylococcus albus. It 
m asthm@mas found that if a strain will ferment three or four 
hopeless the carbohydrates used there is a greater probability 
mly plac@mat it will prove to be pathogenic. 

asthmati Nerr, Kansas City, Mo. 

i 

sal Metabolism; Infant Feeding; 

textboo Milk and Other Foods 

aity. UTRITIONAL ASPECTS OF GLOBULIN METABOLISM. PAUL 


R. Cannon, J. Allergy 16:78 (March) 1945. 


This article consists of a short discussion of the 
emical makeup of plasma globulin and antibody 
obulin. Evidence indicates that gamma globulin con- 
ins many of the amino acids necessary to keep the 
bhdy in nitrogen balance. Evidence is accumulating 
at shows that antibodies are modified serum globulin 
d that most antibodies occur in the gamma fraction 
immune serum globulin. The feeding of amino acid 
protein-depleted animals will increase plasma pro- 
in, including both plasma albumin and globulin; the 
tibody globulin also participates in the increase. “The 
nplication is that the fabrication of antibody globulin 
a part of the general process of protein metabolism 
hd that, for this reason, acquired resistance depends, 
last analysis, upon the processes of nutrition.” 
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Hoyer, Cincinnati. 


BSORPTION OF FERROUS AND FERRIC RADIOACTIVE IRON 


| author] By Human Susyects AND By Docs. Cari V. 
article] Moore, ReuspentA VircINIA MINNICH 
may bag and Harotp K. Roserts, J. Clin. Investigation 23: 
for 755 (Sept.) 1944, 

ind, carl Comparison was made in the same normal and iron- 
Hospital icient human subjects and in the same normal and 


on-deficient dogs of the degree to which comparable 
st doses of ferrous and ferric radioactive iron were 


t in OnRsimilated. The quantity of iron given varied from 
the com@™to 4 mg. of iron per kilogram of body weight. The 
5 (1943)nount of radioactive iron that subsequently appeared 
HILDRENSB hemoglobin in the peripheral blood was used as the 


easure of the amount absorbed. Under these con- 


se issues 
hey willgtons, human subjects absorbed one and one-half to 
rd themmteen times as much ferrous as ferric iron, while dogs 


her absorbed both valence forms to a comparable 
gree or showed preferential assimilation of ferrous 


editor. 


Guest, Cincinnati, [From THE AuTHors’ 
Summary] 


ITRATE METABOLISM OF PRESCHOOL CHILDREN. ESTHER 
RUTHERFORD ‘METCALF and Mrucent L. HatHa- 
Way, J. Nutrition 29:211 (March) 1945. 


The citric acid .metabolism of 4 preschool children 
8 studied over an experimental period of sixteen 
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weeks by Metcalf and Hathaway. The children were 
on a controlled diet which was supplemented with 
100 mg. of ascorbic acid, 3.38 Gm. of potassium citrate 
or equivalent amounts of orange juice as indicated. On 
the basal diet, the 4 subjects excreted daily an average 
of 55, 93, 100 and 247 mg. of citric acid in the urine, 
or 3, 6, 7 and 13 mg. per kilogram of body weight. 
No relationship was found between “utilization” of 
ascorbic acid and citrate excretion. The addition of 
3.38 Gm. of potassium citrate to the basal diet, with or 
without the addition of ascorbic acid, caused a definite 
increase in excretion of citrates consistent in amount 
for all 4 children, the average increase being 7.1 to 
8.1 per cent of the added citrate intake. The addition 
of a quantity of orange juice containing an amount of 
citrate equivalent to that in the potassium citrate sup- 
plement caused an average increase in excretion of 
citrate of 2.8 to 7.0 per cent of the added citrate intake. 
In this study the increase in the intake of citrates was 
for each child about 80 mg. more when orange juice 
was given than when the potassium citrate was added, 
but the excretion was decreased by 44 to 95 mg. The 
urinary pa was less alkaline with the orange juice 
than with the potassium citrate supplement, which con- 
firmed the conclusion that the acid-base relationship is 
more important than the citrate content of the diet in 
controlling citrate excretion. 


FRrEDEEN, Kansas City, Mo. 


Tue Errect or Soy Flour oN THE NUTRITIVE VALUE 
OF THE PROTEIN OF WHITE BreaD. Frances E. 
Votz, R. M. Forses, W. L. Netson and J. K. 
Loosut, J. Nutrition 29:269 (April) 1945. 


Volz and associates reported on growth studies and 
biologic values which showed that the addition of 5 per 
cent of soy flour significantly improved the growth- 
promoting value of white bread which contained 3 per 
cent of whole milk solids. White bread containing 
3 per cent milk solids gave a gain of 0.97 Gm. per 
gram of protein consumed, and bread with the addition 
of 5 per cent soy flour gave a gain of 1.17 Gm.; the 
biologic value of the protein was 43.3 for the white 
bread and 47.7 for the bread with 5 per cent soy flour 


(Mitchell method). FrepeEN, Kansas City, Mo. 


PRESENT KNOWLEDGE ON ADEQUATE NUTRITION IN IN- 
rancy. F. W. Scututz, Rev. mex. de pediat. 13: 
101 (June-Aug.) 1944. 


The author discusses present standards of nutrition 
for infants and children, following especially the figures 
given by the Food and Nutrition Board of the National 
Research Council of the United States. He describes 
the role of protein and essential amino acids, carbo- 
hydrates, fats, minerals and vitamins in the maintenance 
of the integrity of bodily functions. He gives the 
accepted figures regarded as minimal and optimal for 
different food elements at various ages. The studies of 


_ Boyd, of Iowa, on the effects of various diets on child 


health and development and the results of statistical 
studies compiled by Stiebering, of the United States 
Department of Agriculture, on the types of diets con- 
sumed by persons with different incomes are commented 
on in some detail. 

The article does not lend itself to abstracting. 


ABALLI, Habana, Cuba. 
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Stupies IN DarK ADAPTATION AS A MEANS OF DE- 
TECTING DEFICIENCY OF VITAMIN A. G. W. RoseErt- 


son and J. Yupxrn, Brit. J. Ophth. 28:556 (Nov.) 
1944, 


In this study, the instrument used was a modified and 
improved form of the adaptometer described by Hames 
(Tr. Ophth. Soc. U. Kingdom 48:103, 1938). In the 
measurements of final rod threshold, groups of 3 or 4 
subjects each enter a dark room directly from their 
work, without any previous light adaptat’‘on. After the 
subjects have been in the dark for thirty-five or forty 
minutes, the dark adaptation of each subject is mea- 
sured by noting the minimal amount of light which can 
just be seen. The 3 or 4 subjects in each group are 
tested in turn and then tested a second time in the same 
order. The second value is taken as the measure of 
dark-adapting capacity. The following summary is 
made: Measurements of dark adaptation may be used 
to assess nutritional level with respect to vitamin A 
either by determination of the effects of the vitamin 
on dark adaptation or by comparison of the values for 
dark adaptation in various groups. The latter method, 
while not providing such conclusive evidence as the 
former, may sometimes give presumptive evidence of 
the relative nutritional status with respect to the vita- 
min, and for technical reasons it may be the only 
feasible procedure. Using the former method of mea- 
suring vitamin A _ lability, the authors showed that 
deficiency of vitamin A existed in a small group of 
laboratory workers and in a large group of Birmingham 
(England) factory workers. Of these workers, 147 who 
took vitamin’ supplements showed a statistically sig- 
nificant improvement in dark adaptation, while 188 con- 
. trols showed no significant change. Three groups of 
school children showed no sign of vitamin A deficiency 
with this method. 

By comparison of the values for dark adaptation in 
various other groups, it was shown that the Birmingham 
factory workers and a group of Sheffield factory work- 
ers had significantly poorer dark adaptation than the 
three groups of school children whose dark adaptation 
had been shown to be unaffected by vitamin A. 


W. Zentmayer. [ArcH. OpHTH.] 


THIAMIN FOR ScHOoL CHILDREN. S. MANGOLD, M. J. 
Australia 1:34 (Jan. 1) 1945. 


From observations on the increase in weight and 
height, days missed from school through illness, general 
conduct and school results over a period of five months 
of 38 children in the fourth, fifth and sixth grades, the 
author concludes that in areas where adequate food is 
given and normal care of their children is taken by 
parents there is no need for the indiscriminate use of 


thiamine. Gonce, Madison, Wis. 


Tue IMPORTANCE OF THE VITAMIN B CoMPLEX IN THE 
METABOLISM OF THE INFANT AND GROWING CHILD. 
F. W. Scutvutz, Rev. mex. de pediat. 13:163 (Sept.- 
Dec.) 1944. 


This is a review of many outstanding studies recently 
published on vitamins of the B complex, including 
several investigations carried on at the author’s labora- 
tory. Special stress is placed on interrelations between 
several of these factors and also on the synthesis of 
the vitamins of the B complex in the human body 
(colon); the symptoms of subclinical deficiencies, the 
reliability of various laboratory tests and the quantities 
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of these vitamins necessary for optimal growth ag™ Recent 


development at different ages are also treated thoroughiiate of 
The article does not lend itself to abstracting. ents O 
ind Liv 
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Hygiene; Growth and Nutrition; Public Heal 


OBSERVATIONS ON THE CHILD PoPULATIONS, BIRTH 4) 
INFANT DEATH RATES AND MEDICAL PERSoNy 
IN CERTAIN CouNntTRIES. JAMES B. GILLEsPiz, 
Pediat. 26:120 (Feb.) 1945. 


The problems of relief and rehabilitation occasio 
by World War II are the greatest in history. P 
longed dietary restriction, destruction of homes q 
sanitary facilities and the psychologic trauma of mode 
warfare have made definite and often permanent impri 
on the health of persons in civil populations. It is pro 


able that infants, children and adolescents have begmal Sch 
more adversely affected than other age groups. ounty 
To anticipate the nature and extent of problems Mme studi 
health and welfare of the young groups, the authggelowin, 
made observations on the composition of populatig'ttition 
as to age groups, birth rates and infant mortality ra 
and the rates of population per physician in cert: 
countries. The studies involved countries in West Pre: 
Europe, Scandinavia, the Balkans and the Far Ea 
The proportion of infants and children in Far Easteq™ NOMA 
countries is generally greater than in other parts @ CAT 
the world; birth rates and infant mortality rates agg NT 
high in the same areas. In Europe, the Balkans hay (Mat 
the greatest proportion of total population under @ Green 
years of age. The highest birth and infant mortalifipeech | 
rates in Europe are in the Balkans. France and Baihis pap 
gium have the lowest birth rates in Europe, and tiBociety 
lowest infant mortality rates are in Norway and tlates t! 
Netherlands. The infant mortality rate in the Unitdlgect tx 
States is greater than in the last two Europedifay the 


countries. 

The ratio of population per physician is high in 
Far Eastern countries. In the Netherlands East Indi 
it is 1 per 60,000, as compared with 1 per 743 in th 
United States. Yugoslavia, Bulgaria and Rumania ha 
the highest ratios in Europe. In general, a clo 
parallelism exists for most countries as regards infa 
mortality rates and ratios of population per physicia 

It is believed that formulation of adequate relief plat 
for infants and children in the postwar period w 
be facilitated by those data’ which reflect the prew 
health status and problems in younger groups. 


AvuTHor’s ABSTRACT. 
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PostwaR DEVELOPMENTS IN CHILD HEALTH STUDY 
Great Britain. ALAN MoncreirF, J. Pediat. 
189 (Feb.) 1945. ww 

The past twenty-five years in Britain have seen 

curious paradox of a steady improvement in the heal 

of almost all children combined with a growing «i _ 

satisfaction with the medical services available for the Radi 

care. This period has been one of great expansion 

the child welfare services for the care of the youg The k 

* infant, and much original work has appeared from if™pt short 
dividual pediatricians on subjects of importance in tiggnd limi 
study of diseases of children. Yet these two streamgpending, 
of the medical care of the young have been flowingpe fused 
apart. The medical officers in the child welfare 4 ‘formit 
school medical services have received little training #§ The « 
pediatrics, and hospital pediatricians were either n@jtar ol¢ 

interested or not allowed to be interested in the care @™Mor c 

the child in health. ifficulty 


« 
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Recent developments indicate that this unsatisfactory 
ate of affairs is coming to an end. The new depart- 
rents Of child health in the universities of Durham 
d Liverpool and the promised development of an 
institute of Child Health in London, together with the 
teady growth of existing departments in Edinburgh, 
flasgow and Birmingham, all show that there is a new 
wakening of interest in the care of the child. It is 
Wikcly that other universities in Britain will shortly 
nounce developments on similar lines; it is in London, 
owever, that the greatest interest is centered in possible 
evelopments. It has just been announced that Nuffield 


. oundation has allocated £100,000 ($400,000) for a 
y. Praghair of child health in the University of London and 
mes agmhat it is proposed to create a postgraduate Institute of 


hild Health. This will be associated with the Hospital 
aor Sick Children, Great Ormond Street, and the 
)bstetric department of the British Postgraduate Med- 
al School at the Hammersmith Hospital of the London 
ounty Council. Among the special problems likely to 
e studied at such an institute may be included the 
Bollowing: (a) management of the premature baby, (b) 
Mautrition and (c) physical therapy. 

AvuTHor’s ABSTRACT. 


Prematurity and Congenital Deformities 


NOMALIES OF THE SPEECH MECHANISM AND AsSSO- 
CIATED VOICE AND SpeecH Disorpers. JAMES Son- 


parts 

ates a Netr Greent, New York State J. Med. 45:605 
ans ha (March 15) 1945. 

inder 


@ Greene, who is director of the National Hospital for 

speech Disorders at 61 Irving Place, New York, read 
is paper before the annual meeting of the Medical 
Mociety of the State of New York March 9, 1944. He 
“itates that anomalies of the mouth and the larynx 
@iffect both voice and speech adversely and thus handi- 
ap the patient in his social and business life. Abnor- 
alities of the tongue, tongue-tie and even elinguation, 
in @ontrary to popular opinion, do not seriously affect 
igspeech. lefts of the palate, on the other hand, do 
triously affect speech even when repaired or treated 
y means of a fitted obturator. In either case subse- 
ent training of speech is imperative. Tension on the 
nuscles supplying the soft palate hold the nasopharynx 
pen, and the voice is, therefore, of the rain barrel 
@aricty. After laryngectomy the voice may be pro- 


iod wigguced by use of an artificial larynx or by training 
prewamervical muscles to produce the esophageal voice, i. e., 
regurgitating swallowed air. It is possible through 
leans atient training to produce a voice that can be heard 
‘Bd understood in a room at conversational distance 
siti | 4 to 6 feet [1 to 2.5 meters]) or over the telephone. 
iat t is preferable to develop a “substitute voice” rather 
* “Ban to depend on an artificial larynx, which up to 
ow is a very imperfect affair. 

Voornees, New York. [Arcu. OToLaryNc.] 

on KLIPPEL-FEIL MALFORMATION. E, ALLEN Jr., 


Radiology 44:79 (Jan.) 1945. 


The Klippel-Feil anomaly is characterized by absence 
© shortening of the neck, lowering of the hair line 
d limitation of motion of the neck, especially lateral 
ding. All or most of the cervical vertebrae may 
fused. A large number of associated anomalies and 
tformities of the cervical vertebrae are commonly seen. 
The author reports a case of this anomaly in a 24 
tar old soldier, whose sole complaint was a small 
imor on the right shoulder which caused him some 
lificulty in carrying a pack. The following fifteen de- 
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formities and anomalies were seen in the roentgeno- 
grams: (1) elevation of the right scapula; (2) fusion 
of the first cervical vertebra and the occiput; (3) fusion . 
of the bodies of the second and third cervical vertebrae ; 
(4) fusion of the spinous processes of the second and 
third cervical vertebrae; (5) narrowing of the body of 
the fourth cervical vertebra; (6) spina bifida occulta 
of the bodies of the fourth and seventh cervical ver- 
tebrae; (7) bifid spinous process of the fifth cervical 
vertebra; (8) partial fusion of the bodies of the seventh 
cervical and first dorsal vertebra; (9) dorsal hemi- 
vertebra; (10) deformed bodies of the upper dorsal 
vertebrae; (11) kyphosis and scoliosis of the dorsal por- 
tion of the spine to the right; (12) right cervical rib; 
(13) fusion of the first and the second rib on the right ; 
(14) rudimentary right twelfth rib, and (15) thinning 
of the left fifth rib posteriorly. 


Teptick, Washington, D. C. 
[Arcu. Neurot. & PsycuHrat.] 


A Case oF PARTIAL CoNGENITAL Hemi-HypertropHy. 
A. Huseg, J. Neurol., Neurosurg. & Psychiat. 7:30 
(Jan.-April) 1944. 


Huse reports the case of a feebleminded man, aged 39, 
who showed enlargement of the entire left side of the 
body, involving both osseous and muscular tissues. The 
hypertrophied left side was weaker than the right. The 
condition was associated with signs of Recklinghausen 
disease. The author concludes that two congenital 
anomalies were present and that the mental deficiency 
was either idiopathic or secondary to the congenital 


anomalies. Matamup, Ann Arbor, Mich. 
[Arcu. Neurot. & Psycurart.] 


Newborn 


FeTaL IsraeL DavipsoHn, J. A. 
M. A. 127:633 (March 17) 1945. 


Study of the Rh factor may be helpful in establishing 
the diagnosis of erythroblastosis in babies presenting 
the varying clinical syndromes of fetal hydrops, con- 
genital anemia of the newborn or icterus gravis — 
especially when the jaundice is obstructive and suggests 
a possible congenital anomaly of the bile ducts. 

In 90 per cent of cases fetal erythroblastosis is due 
to isoimmunization by the Rh factor, and demonstration 
of the characteristic distribution of this factor favors 
but does not establish the diagnosis. Finding of anti-Rh 
agglutinins in the mother further supports the diagnosis. 
Demonstration of these agglutinins requires special 
technics. 

Hemolytic anemia is the initial pathologic state which 
initiates a sequence of interlocking changes giving rise 
to the other manifestations of the disease. Damage to 
the liver parenchyma is the fundamental pathologic 


change. Barrp, Wauwatosa, Wis. 


Tue Dracnosis oF Ru INCOMPATIBILITY, ESPECIALLY 
By Microscopic APPEARANCES: ITs RELATION TO 
THE SYNDROME FoRMERLY DIAGNOSED AS ERYTHRO- 
BLASTOSIS. Mapce THuRLOWw Mack tn, J. Pediat. 
25:533 (Dec.) 1944. 


“Rh incompatibility” is the term selected to designate 
the syndrome formerly called erythroblastosis and 
latterly called hemolytic anemia of the newborn. The 
need for a correct name for the syndrome is evident, 
since some authors call all cases of fatal or severe 
jaundice in the newborn, of hydrops or of congenital 
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anemia by the term erythroblastosis; others reserve 
this diagnosis for the excess hemopoiesis in the liver 
shown by some infants at birth; others use is to mean 
the reaction of a fetus with Rh-positive blood to anti- 
Rh antibodies from an immunized mother with Rh- 
negative blood. 

The need of the fetus for an increase in red blood 
cells will be answered by the production of new red 
blood cells, whether the need arises through destruction 
of red blood cells by an antibody-antigen reaction, 
through loss of red blood cells by hemorrhage in the 
fetus or through anoxemia of the fetus, induced by 
lessened oxygen in the maternal blood or in the fetal 
blood. If the need for more red blood cells arises 
early in pregnancy, when the liver is still acting as a 
hemopoietic center, an excess of nucleated red blood 
cells will be present in the liver at birth. If the need 
arises late in pregnancy, when hemopoiesis is confined 
to the bone marrow, the liver may not show erythro- 
blastosis, although nucleated red blood cells will be 
found in excess in the bloodstream. Thus, erythro- 
blastosis is a symptom found in many fetal conditions 
and should not be used as synonymous with Rh in- 
compatibility. 

Since an antigen-antibody reaction similar to that 
found in Rh incompatibility may occasionally occur in- 
volving the A and B agglutinogens, with a similar 
response on the part of the fetus, the term “hemolytic 
anemia of the newborn” is not specific. 

_ Proved cases of Rh incompatibility are those in which 
antibodies specific for the Rh antigen of the fetal red 
blood cells are present in the fetal blood. 

Probable cases of Rh incompatibility are those in 
which the fetus possesses an Rh antigen which the 
mother lacks and also shows an anemia or jaundice 
or both if it lives; or in which the effects of destruction 
of red blood cells can be demonstrated in the organs 
at autopsy. Most of the gross and histologic criteria 
of so-called erythroblastosis are also present in persons 
with conditions other than Rh incompatibility. These 
are large spleen, liver, adrenals, heart and placenta; 
presence of nucleated red blood cells in the blood stream, 
in the liver and in the placental vessels; hypertrophy 
of the pancreatic islets, and persistence of the cytotro- 
phoblast in the placental villi to term. Hence these 
conditions may be suggestive but not diagnostic of Rh 
incompatibility. The presence of iron in the liver as 
revealed by the prussian blue technic is not normal in 
fetal livers, as shown by examination of a series of 
fetuses varying in age from eight weeks to term. It 
indicates excess destruction of blood in the fetus, and 
one of the commonest causes of excess destruction of 
blood is Rh incompatibility. If iron in the liver at 
autopsy is coupled with the presence of incompatible 
Rh factors in mother and fetus, the diagnosis of prob- 
able Rh incompatibility may be made. 


AutuHor’s ABSTRACT. 


AspHyxia NeonatoruM. Harry R. J. 
Pediat. 26:279 (March) 1945. 


A review of the literature dealing with asphyxia neo- 
natorum and an evaluation of the methods used to 
combat the condition are given by the author. 

He touches briefly on the causes of asphyxia and 
states that prematurity, trauma of labor, sedatives and 
general anesthetics in any amount increase the incidence 
of asphyxia. He agrees with Flagg that asphyxia neo- 
natorum can be divided into three classifications—mild 
asphyxia, moderate asphyxia and asphyxia—and the 
article deals with the treatment of these conditions in 
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a follow-up to the article written by Litchfield anj 
Beilly in 1938, Case histories are cited, and the auth 
concludes that in cases of mild asphyxia, alpha lobelig, 
hydrochloride is indicated and that‘the sole administra 
tion of this drug is sufficient in most cases to overcom 
the condition. In severe attacks, alpha lobeline , 
initiate respiration should be administered as often ; 
necessary, and this should be followed up by insufflaticy 
of oxygen, followed by a mixture of oxygen (93 py 
cent) and carbon dioxide (7 per cent). ACTORS 

The author endorses the method of administratig 
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ACTIO: 
outlined by R. A. Wilson in which alpha lobeline i rion 
injected into the umbilical vein and “milked” towariM Sc. 2 


the infant. He states that while epinephrine has beq 
useful in some cases, its effect on the circulatory systen 
is too violent in conditions in which only a respirato 
stimulant is indicated. Because of its transitory acti 
and the fact that it exerts its effect only on the respira 
tory center, he states that alpha lobeline hydrochlorid 
is the drug of choice in all types of asphyxia neonatorw 

The remainder of the article takes up in detail ¢ 
effect of artificial respiration in asphyxia neonatorum 
the use of the Drinker Respirator, the employment ¢ 
mouth to mouth insufflation, the use of tracheal catheter 
and tubes, inhalators, pulmotors and resuscitators an( 
finally a discussion of respiratory and vasomoto 


stimulants. AutTHor’s ABsTRACT. 
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Typhoi 

OBSERVATIONS ON THE URINE OF THE NEW Born IxMpoxoid in 
FANT. JoHN THomson, Arch. Dis. Childhood 19:Bion of fa 
169 (Dec.) 1944, Sugges 
These observations were made on breast-fed infan wed , 
eaction | 


of average weight in whom there was no clinical evi 
dence of abnormality. In newborn infants there ar 
wide fluctuations in the volume of urine and the outpu 
of urea and chloride from day to day. The resul 
obtained show that in the first days of life the volume 
of the urine gradually increases, as does the frequency 
of micturition. The output of urea rises each day, b 
no parallel course is seen in the output of chloride 
The specific gravity falls, while the pu travels steadily 
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LocaL PENICILLIN THERAPY IN OPHTHALMIA NEON#: 
TORUM. Sorssy and E. Horra, Brit. M. J. 1:14 
(Jan. 27) 1945. gi 
The authors state that, unlike the sulfonamide com sieual 
pounds, penicillin remains effective in the presence 0 Jou | 
pus. It therefore has great possibilities for the loci jyoq + 
treatment of ophthalmia neonatorum in place of genera wy 
sulfonamide treatment. Forty-seven infants in thm Smith, 
ophthalmia neonatorum unit at White Oak (Londoggpétients v 
County Council) Hospital were treated with penicillinggPoston Ci 
The concentrations began at 500 Oxford units per cubig™pert. 1, | 
centimeter and were gradually increased to 2,500 units? With m 
the doses were instilled at half hour intervals for thiplinical ev 
first three hours, then hourly for twenty-four hours an( prder to ¢ 
every two hours thereafter. nized feat 
In a comparison of penicillin therapy and gener wrap, 


sulfonamide treatment, the authors speak of the advan 
tages of local treatment and avoidance. of the danget 
of sensitization. At the same time, frequent irrigation 
are a trial to the infant and a considerable burden ‘0 
the nurse. As the concentrations were increased from 
500 to 2,500 units, there was an increasing proportion 0 
satisfactory results. The authors conclude that in ade 
quate concentration penicillin appears to be effectiv4 
against all the common causal organisms of ophthalmi4 
neonatorum, including the virus of inclusion blemorrhta, 
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t is likely that some forms of ophthalmia neonatorum 
espond more readily to penicillin than others, but on 
e whole the results are of the same order as those 
bbtained with the sulfonamide compounds. 


Arnotp Knapp. [Arcn. 
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actoRS INFLUENCING Positive Sero.ocic Re- 
ACTIONS FoR SyPHILIs To SMALLPOX VACCINA- 
tion (Vacctnta). Grant O. Favorite, Am. J. M. 
Sc. 208:216 (Aug.) 1944. 


Smallpox (vaccinia) vaccination followed by an 
ccelerated or primary (nonimmune) cutaneous response 
5 a newly recognized and important cause of biologic 
alse positive serologic reactions for syphilis. The in- 
idence of such reactions is at least 11 to 16 per cent. 
The available evidence justifies the conclusion that 
n immune response to smallpox vaccination can be dis- 
egarded as a significant cause of a false positive 
erologic reaction for syphilis. 

The false positive serologic reactions for syphilis are 
ansitory. They appear within two weeks of the date 
bf vaccination and disappear in most instances within 
yo months. A few persist as extremely weak reactions 
s long as four months. 

Typhoid (typhoid-paratyphoid vaccine) and tetanus 
oxoid immunizations have no bearing on the produc- 
‘Bion of false positive serologic reactions for syphilis. 
Suggestive data are presented to show: (a) that 
ecently vaccinated persons who had a positive serologic 
eaction do not have a reactivation of their positive 
eactions following typhoid and tetanus immunizations 
ive months later and (b) persons with false positive 
erologic reactions, when revaccinated for smallpox 
jithin seven months, may again present a weak 
erologic false positive response for syphilis, even 
ough the second ‘vaccinia reaction is of the immune 
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pe. 

Positive serums stored in the refrigerator at 4 C. 
lor seven months have a variable loss of titer. Such 
oss is not sufficient to be of differential diagnostic value. 


Henske, Omaha. 


Mentncococctc INFECTIONS; Report oF 43 CASES OF 
MENINGOCOCCIC MENINGITIS AND 8 Cases OF MEN- 
INGOCOCCEMIA. H. WessteR SMITH, LEwis THOMAS, 
Joun H. Dincite and MAxweLt FINLAND, Ann, Int. 
Med. 20:12 (Jan.) 1944. 


Smith, Thomas, Dingle and Finland report on 51 
atients with meningococcic infections admitted to the 
Boston City Hospital in the two year period beginning 
Sept. 1, 1940. Included among the 51 patients were 
3 with meningitis and 8 with meningococcemia without 
linical evidence of meningitis. The study was made in 
M@rder to emphasize some of the less commonly recog- 
ized features of the clinical course, the results of 
aboratory tests and the therapy of meningococcic in- 
Bections. 

The authors noted from their case studies that one 
br more of the commoner features of meningococcic 
eningitis may be absent in a given case. It was 
ossible to make a tentative diagnosis of meningococcic 
Meningitis in almost every instance by examination of 
smear of the cerebrospinal fluid or its sediment stained 
vavith Gram’s method. However, the group II menin- 
meccoccus should be carefully distinguished from the 
konococcus, especially in cases in which the organism 
8 recovered only from the blood. 
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The initial dose of a sulfonamide drug should be 
administered intravenously to patients with meningitis, 
even if they appear only moderately ill when first seen. 
All but 2 of the patients with meningitis who recovered 
showed objective signs of clinical improvement twenty- 
four hours or less after sulfonamide therapy. 

The authors state that patients with a relative brady- 
cardia, even though they may appear only moderately 
ill, should be observed for evidence of increased intra- 
cranial pressure. Lumbar puncture is of diagnostic value 
and should be employed as a therapeutic measure for 
the symptomatic relief of increased intracranial pres- 
sure. The presence of a normal sugar content of the 
cerebrospinal fluid following sulfonamide therapy or 
parenteral administration of dextrose was found to be 
in itself of no value in estimating the patient’s clinical 
status. Pulmonary involvement was frequent in the 
patients with meningococcic meningitis and probably 
represented a local infection with the meningococcus, 
either alone or in association with other organisms. 

There were 9 deaths among the 43 patients with 
meningococcic meningitis, but there were no fatalities 
among the 8 patients with meningococcemia. 


Gutrman, Philadelphia. 
jArcn. Neuvrot. & 


Some CLINICAL ASPECTS OF MENINGOCOCCIC INFECTION. 
F. Dennetre ApAms, Ann. Int. Med. 20:33 (Jan.) 
1944, 


Adams discusses some of the less known or more 
frequently forgotten manifestations of meningococcic 
infection. Meningococcemia with acute meningitis, 
acute fulminating meningococcic septicemia (Waterhouse- 
Friderichsen syndrome), meningococcemia with arthritis 
and chronic meningococcemia are briefly considered. 
Meningitis may occur in any case which belongs in one 
of the last three groups, but the diagnosis must and 
can be made in the absence of symptoms and signs of 
meningeal involvement. 

The author states that the response to sulfonamide 
drugs is little short of miraculous. Sulfadiazine at 
present is regarded as the drug of choice, with sulfa- 
thiazole a close second. He stresses the value of prompt 
and adequate sulfonamide therapy, the first dose being 
given intravenously. The condition of the patient is 
deemed the best guide to subsequent sulfonamide ther- 
apy. An adequate fluid intake is essential. Adams 
advises the use of meningococcus antitoxin for all pa- 
tients who appear to be severely ill, Also, adrenal 
cortex extract and blood plasma may tide the patient 
over a period of so-called circulatory collapse. 


GutrMan, Philadelphia. 
[Arcu. Nevrot. & PsycH1at.] 


DIAGNOSIS AND MANAGEMENT OF SEVERE INFECTIONS 
IN INFANTS AND CHILDREN: A REVIEW OF EXpPERI- 
ENCES SINCE THE INTRODUCTION OF SULFONAMIDE 
TuHerapy. III. Menrncococcat Inrections. B. 
EXPERIENCES AT THE St. Louris JIsoration Hos- 
PITAL, Davip Gotprinc, RICHARD MAXWELL and 
Avexis F. HartMann, J. Pediat. 26:15 (Jan.) 
1945. 


Two hundred and nine patients with meningococcic 
infections were admitted to the St. Louis Isolation Hos- 
pital between January 1942 and August 1943. The 
majority of cases was seen in the first six months of 
1943, 

A predilection of the disease for younger persons 
and for Negroes was noted. There was a fairly equal 
distribution between the sexes. 
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Classic signs of meningitis or meningococcemia were MENINGOCOCCIC MENINGITIS IN AN INFANT Success. 

present in the majority of patients. Petechiae were FULLY TREATED WITH SULFONAMIDE COMPOUND, 

noted in 155 instances. L. Vetasco Bianco, Arch. am. de med. 19:6 (Jan. 

The ‘diagnosis of meningococcic infection was based March) 1943. 

on the recovery of meningococci from blood or spinal A case of..a 4°moath old girl wi : 
4 girl with meningococci 

fluid or on the discovery of typical petechiae in patients meningitis is reported. She received sulfadiazine orally 


pugh and 
equent, 

paction tc 
age is ¢ 
pvealed | 
ver and 


with purulent but sterile spinal fluid. (0.20 Gm. per kilogram of body weight per day) anim® arrest 

A regimen of rather intensive sulfonamide chemo-  antitoxin intrathecally. An initial dose of sulfanilamiqgp™? © 
therapy was used, with satisfactory results. It is felt was also given intraspinally. The patient’s general conme’!'Y 8° 
that the optimum blood level for sulfonamide compounds ition and the appearance of the spinal fluid improve Differen 
is between 20 and 40 mg. per hundred cubic centimeters rapidly. A morbilliform rash developed on the eightgmstory of 
until the patient shows definite clinical improvement. day of treatment, which disappeared in twenty-fow pisode is 


becidioidii 


No unusual evidence of harm to patients from these hours after the drug was discontinued. There were ni 
butum mz 


blood levels was noted. A large volume of dilute alka- 4 

line urine is thought to be important in preventing se Asati, Habana, Cuba. 
hematuria. Sulfanilamide may be used to replace other 

sulfonamide compounds in the treatment of meningo- IMMUNITY IN CHILpREN. J. F. Franco, Rev. mex. & 
coccic infections if gross hematuria or suppression of pediat. 13:178 (Sept.-Dec.) 1944. 
urine occurs. The persistent absence of a positive agglutinatinfiy - 
The newer sulfonamide compounds, sulfamerazine reaction in 2 cases of typhoid fever is explained ogg !xanthe 
and sulfapyrazine, appear to be as effective as sulfa- theoretic grounds as another example of the deficiewgm™them 
diazine in controlling meningococcic infections. For production of humoral, antibodies in early life. In con™mps®) 1S 4 


XANTHE] 
H. Cue 


careful clinical studies of these drugs, the reader is trast, in infancy and early childhood cellular or tissuge'”°¢ by 
referred to earlier reports in the medical literature. immunity is high. The author considers that such me? therea 
The case fatality rate in this group of patients was fact should form the basis of future studies in the sear¢ maculo} 
9.1 per cent. Half of the patients who died were for diagnostic laboratory methods for many diseases age", neck 
gious ar 


moribund on their admission to the hospital. If these infancy and early childhood. 

deaths are excluded, the case fatality rate. is 4.5 per ABALLI, Habana, Cuba. 
cent. The majority of patients who died after surviving : ay 

more than twenty-four hours after admission to the Acute Infectious Diseases 
hospital were elderly persons. 


use is 1 
ingly or 
e disease 
PENICILLIN IN Rat Bite Fever. W. A. A Sie 

EVER. . A. ALTEMER, 

HARTMANN, St. Louis. Harry Snyper and Gertrupe How, J. A. M. } re ail 
127:270 (Feb. 3) 1945. ‘ef to tt 
SILverTHORNE, VIVIAN ZACKS and ErFie JENKINS, Two distinct types of rat bite fever are describeime. Vz 
J. Pediat. 26:155 (Feb.) 1945. The more common type, due to Spirillum minus, ig™ness occt 
characterized by an incubation period of one to thre™ This ma 
Eighty-seven children were examined for the presence weeks, a large maculopapular rash, local swelling anise entire 
of gram-negative bacilli in the nasopharynx. In addi- discoloration at the bite wound, regional lymphadenitif™ infancy 
tion to cultures of nasal mucus and cough plate cultures, and response to arsenotherapy. The less common typ tely by 


Dracnostic MetHops IN WuHoorinc CoucH. NELLEs 


each child was examined for. Hemophilus pertussis. due to Streptobacillus moniliformis, is characterized bMB13 and a 
The results obtained were as follows: a shorter incubation period, a fine maculopapular of, by Ler 

1. Direct smear of nasal mucus revealed gram- _ petechial rash, fewer local signs, arthritis, a blood cultuqy, er 
negative bacilli in 80 per cent of patients with known positive for the Streptobacillus and little or no respons ay 1944 
whooping cough. to therapy with either sulfonamide compounds ¢ mi i 


2. Cough plate cultures (taken in triplicate) were tsenic. Three cases of the latter type are describe iy it w, 


positive for H. pertussis. All 3 were cases of children with a history of hently in 
3. The two culture methods used simultaneously were '4¢ bite. All responded therapy with penicillin iffere almo: 
found to be superior in isolating H. pertussis to either jected intravenously and intramuscularly, although 925 per , 
one alone. : child had a relapse after inadequate treatment. Mls a defi 
AutHors’ ApstrAct. comparison with the 17 proved cases previously report the age 

in the United States indicates that penicillin is “am appare 

effective chemotherapeutic agent which shortens decid occur m 
Stupres oF IMMUNITY TO Mumps IN MAN. Kari 
Haset, Pub. Health Rep. 60:201 (Feb. 23) 1945. | Barrp, Wauwatosa, Wis. ber. 
The author was able to grow mumps virus in the Coccrpromomycosis: A 57 cas 
a source of use in the M.A. 4893624 (March 17) 1945. rity t 


plement fixation test and the diagnostic cutaneous test It is now well recognized that the primary infectiofffior to the 
in man. A virus neutralization test in eggs has also of coccidioidomycosis is much more common than ti@Rys of fev 
been demonstrated. Within the limits of the collodion disseminated granulomatous form. A significant petgight hour: 
membrane technic, the virus has been shown to be centage of the infections of the primary type occur ig erythem 
greater than 340 millimicrons in particle size. This children. The disease is endemic in Southwestempit palate 
mumps virus is quite susceptible to the inactivating United States, but may present a diagnostic problem ij™Panthem c 
effects of heat, solution of formaldehyde ether and any children visiting this area. Md the fav 
ultraviolet irradiation. Attempts to isolate virus from The acute stage, characterized by respiratory sym! illness v: 
saliva of patients with mumps, by means of the chick toms, erythema nodosum or multiforme, and arthritis tiod at s 


embryo technic failed. Sanrorp, Chicago. occurs eight to twenty-one days after infection. Fevegptended to 


BS 


ABSTRACTS FROM CURRENT LITERATURE 


pugh and pleuritic pain are common. Eosinophilia is . 


equent. The sedimentation rate is elevated and the 
paction to the coccidioidin test positive. The subacute 
age is characterized by changing pulmonary lesions 
pvealed by roentgen examination. Loss of weight, 
ver and pulmonary symptoms may be observed. In 
he arrested or healed stage only nodular lesions are 
bund on roentgen examination. The prognosis is 
bually good. 
Differentiation from tuberculosis may be difficult. A 
story of possible exposure or of a characteristic acute 
hisode is of value. A positive cutaneous reaction to 


hccidioidin or recovery of Coccidioides immitis from 


utum may help to establish the diagnosis. 


Barrp, Wauwatosa, Wis. 
XANTHEM SUBITUM (ROSEOLA INFANTUM). Harry 
H. CLEMENS, J. Pediat. 26:66 (Jan.) 1945. 


Exanthem subitum (roseola infantum, pseudorubella, 
anthem criticum, .rose rash of infants and sixth dis- 
se) is a self-limited, acute illness of infancy charac- 
rized by an initial fever of three to five days’ duration 
d thereafter terminating in an erythematous, macular 
maculopapular eruption with a predilection for the 
nk, neck and extremities. The disease is mildly con- 
gious and is therefore considered infectious. The 
use is unknown. In private practice cases occur 
ngly or in small groups; in institutions epidemics of 
e disease have been reported. Recovery is the rule 
soon as the eruption appears. The prognosis is 
ways excellent, but harm may result from misdiag- 
bsing and overtreating the illness and from causing 
ief to the parents by unnecessarily quarantining the 
bme. Variations in the signs and symptoms of the 
ness occur frequently. 
This malady is a definite clinical entity and is a dis- 
se entirely separate from any other eruptive fever 
infancy and childhood. It was first described mi- 
tely by Zahorsky in 1910 and for a second time in 
13 and again concurrently by Veeder and Hempelman 
hd by Levy and Westcott in 1921. 
In a twenty-four month period, May 1942 through 
ay 1944, 80 children with exanthem subitum from 
veral rural communities were examined. In our 
dy it was found that the disease occurred most fre- 
hently in infants of 6 to 18 months of age. Patients 
ere almost evenly divided between the sexes, 42 boys 
2.5 per cent) and 38 (47.5 per cent) girls. There 
as a definite increase in the number of male patients 
the age period of 12 to 24 months. Exanthem subi- 
m apparently has a definite seasonal variation, tending 
occur most frequently in the spring months with an 
rease in October. Relatively few cases were ob- 
rved in the months of May, June, someamaces and 
cember. 
In 57 cases (71.2 per cent) the onset was peels with 
ld or few prodromal symptoms. In 52 of these the 
set began with fever usually at night. In the ma- 
rity of the cases no prodromal symptoms occurred 
ior to the fever. Generally speaking there were three 
ys of fever before the eruption occurred. About forty- 
ght hours prior to the appearance of the exanthem, 
h erythematous enanthem of specks and streaks on the 
ft palate was noted in 70 cases (87 per cent). This 
lanthem coincided with the height of the tubotympanitis 
hd the faucial and pharyngeal congestion. The period 
illness varied from five to nine days with the average 
tiod at six days. Generally the convalescent stage 
tended to a period of forty-eight hours after the rash 
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appeared. The demarcation between the acute and the 
convalescent stage of roseola infantum was sharp and 
crisis-like in 52 of the cases. 


The leukopenia that is characteristic of the disease 
is most pronounced on the third day of fever. A pro- 
gressive relative decrease of the polymorphonuclear cells 
and an increase in the lymphocytes occurred on the 
second, third, fourth and fifth days and was most pro- 
nounced on the fifth day. 

No specific therapy is known or is necessary; hence 
treatment is entirely symptomatic. The pharyngitis 
tonsillitis and catarrhal otitis media clear up just as 
quickly without the use of sulfonamide compounds. 


AutHor’s ABSTRACT. 


Myocarpitis 1N Acute Inrective Disease. C. Nevu- 
BAUER, Arch. Dis. Childhood 19:178 (Dec.) 1944. 


This is a review of 200 cases of myocarditis occurring 
in patients with acute infectious diseases. There are 
pallor and some listlessness. Important signs are 
diminution of the first sound at the apex, changes in 
the character of the cardiac rhythm and some degree of 
enlargement. The blood pressure is usually low, and 
the electrocardiogram is an important aid in the 


diagnosis. Ketty, Milwaukee. 


PROPHYLAXIS OF TYPHOID WITH INTRADERMAL VAC- 
CINE. ANGEL ArGuUDiIN Garcia, Bol. Soc. cubana 
de pediat. 16:23 (Jan.) 1944. 


In a series of more than 3,000 vaccinated children 
presented by the author there was not a single case of 
typhoid in spite of two epidemics in the neighborhood 
of the children. Ninety per cent of the patients were 
of low economic status. 

The vaccine used was prepared from Cuban strains 
and strain no. 58 from Panama, of great antigenic 
power. The dose was 0.1 cc., given three times with 
an interval of a week. The flexor surface of the fore- 
arm was the area used. There was no local or systemic 


reaction. KeitH, Rochester, Minn. 


SALMONELLA SELAND{A: Report oF SEcOND CASE. 
A. Curspeto and J. M. Martinez Cruz, Bol. Soc. 
cubana de pediat. 16:37 (Jan.) 1944. 


The authors refer for the second time to the isolation 
of Salmonella selandia in man. The clinical. picture in 
the present case corresponded to the summer gastro- 
enteritis so common in Cuba. 

The type was corroborated by the Salmonella center 
in New York for the study of Salmonella. 


KertH, Rochester, Minn. 


AN INTERESTING OBSERVATION OF INFECTION WITH SAL- 
MONELLA. G. CARDELLE, A. Curpeto and J. A. 
Martinez Cruz, Bol. Soc. cubana de pediat. 16:119 
(April) 1944. 

Until recent years it was maintained by laboratory 
workers that infections with Salmonella paratyphi A 
or B did not occur in Cuba. The authors describe a 
case of infection with S. paratyphi A in a 12 year old 


boy previously immunized with a typhoid-paratyphoid 
vaccine. Sulfathiazole, 3 Gm. daily (total, 37 Gm.), did 


not have a demonstrable influence on the course of the 
disease. The failure of the vaccine to protect the patient 
is explained by the relatively low immunogenic prop- 
erties of strains of S. paratyphi A and the small number 
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of organisms contained in the commercial typhoid- 
paratyphold vaccines. Kerra, Rochester, Minn. 


INFECTION WITH SALMONELLA CHOLERAE Suis (AMER- 
ICAN Type). A. CASTELLANOS, A. CuRBELO and 
J. A. Martinez Cruz, Bol. Soc. cubana de pediat. 
16:165 (May) 1944. 


' The authors refer to the statistical results of studies 
at the Salmonella center in New York which show the 
considerable frequency of salmonellosis of type C, 
chiefly that due to Salmonella cholerae suis. The fre- 
quency and importance of the infection appear to be 
similar in Cuba. Although the statistics are on a 
smaller scale, one difference is noted in almost all cases: 
In the north, S. cholerae suis of the type formerly 
known as “European” occurs, while in Cuba the 
“American,” or biphasic, type, or the classic organism 
of Salmon and Smith is found. A case typical of the 
activity of this group is presented, and a résumé of the 
authors’ experience with the material in general is 
given, with particular reference to observations on the 


disease in Cuba. Kerru, Rochester, Minn. 


Chronic Infectious Diseases 


BroLocic Positive SprinaL FLurp WASSERMANN 
REACTIONS ASSOCIATED WITH MENINGITIS. VIRGIL 
Scott, FranK W. Reynoips and F. Monr, 
Am. J. Syph., Gonor. & Ven. Dis. 28:431 (July) 
1944. 


Scott, Reynolds and Mohr report 7 cases of con- 
firmed false positive reactions of the spinal fluid of 
nonsyphilitic persons during the course of meningitis. 
In 3 cases the meningitis was of tuberculous, in 2 of 
meningococcic and in 2 of aseptic lymphocytic type. 
An additional case is included in which transfer of 
reagin from the blood to the spinal fluid may have 
occurred during an illness characterized by aseptic 
lymphocytic meningitis. These cases were from a 
series of 271 cases of meningitis of one of the types 
mentioned. 

Unconfirmed positive Wassermann reactions of the 
spinal fluid were observed in an additional 20 cases 
of various types of acute intracranial disease occurring 
in nonsyphilitic patients. These cases were from a 
series of 200 cases of such diseases as pneumococcic, 
influenzal, streptococcic and staphylococcic meningitis ; 
poliomyelitis; subarachnoid hemorrhage, and tumor of 
the cerebellopontile angle. The authors state that the 
positive Wassermann reactions could have been due to 
a technical error. 

These observations indicate that, in view of the occur- 
rence of false positive Wassermann reactions of the 
spinal fluid, the diagnosis of neurosyphilis based solely 
on the Wassermann reaction is unjustified in cases of 
meningitis and other types of acute intracranial proc- 
esses until repeated tests performed after the condition 
has completely subsided demonstrate the continued pres- 
ence of reagin. False reactions are usually short lived, 
for in 7 of the 8 cases reported in this series the reac- 


tion was transitory. Guttman, Philadelphia. 
[Arcu. & Psycurat.] 


Heatep ASYMPTOMATIC MILIARY TUBERCULOSIS. KaRL 
E. Kassow11z, J. Pediat. 26:56 (Jan.) 1945. 


An 8 year old boy reacted positively to tuberculin, 
and a roentgenogram showed healed primary tubercu- 
losis; the hemogram and sedimentation rate were nor- 


DISEASES OF CHILDREN 


. mal, Two years later, with a perfect school attendaniye ultim: 
record, on routine reexamination he presented a roeny other 
genogram of evenly distributed healed, calcified mili quits, th 
tuberculosis of the lungs. His general physical cogaccompan 


dition, hemogram and sedimentation rate were norm; 
and washings from his stomach negative for Kod 
bacilli on inoculation into guinea pigs. 

Three years later, the roentgenogram remained co 
pletely unchanged and gave the same picture of mili: 


PRIMARY 
DANIE 


44 
tuberculosis. AvutHor’s ABSTRACT 
Tupercutous PLeurisy with EFFusion 

Janet B. Harpy and Epwin L. Kenoic Je, 
Pediat. 26:138 (Feb.) 1945. ber? 
’ 
Among 393 children under the age of 2 years infectdnain gro 
with tuberculosis, there were 13 cases of tuberculafll Nurses 
pleurisy with effusion. This represents an incidence @;rams we 
3.3 per cent and seems to indicate that pleurisy wi ary trait 
effusion is not a rarity. The incidence in 261 Negient had 
children was 4.2 per cent and in. 132 white child, 1. 100, 
1.5 per cent. The age incidence varied from 10 to Mhions only 
months. Only 1 of the patients was older than Mad negat 
months, and she had demonstrable tuberculous infecti@ The rat 
before the age of 2 years. n suUCCeSS 
Unlike conditions obtaining in older children wf... 58.4 | 


adults, in every patient in this series an underlyin 
tuberculous lesion was demonstrated by roentgenolog 
examination. These underlying lesions may be divid 
into two groups. There were 7 patients with only 
primary tuberculous complex. All of these made 
uneventful recovery. The 6 other patients had med 
astinal tuberculosis complicated by tuberculous pne 
monia; in 2 of these cavitation developed and both x 
ceived pneumothorax therapy. There seemed to be 
definite relationship between the pneumothorax thera 
and the appearance of fluid in only 1 of these, and th 
patient had.tubercle bacilli in her pleural fluid. In th 
other patient, fluid appeared before the pneumothora 
was instituted. 
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Of the 13 patients in this series, 8 recovered wi woes. 
healing and calcification of the primary complex. Tw Th sl 
patients later had the adult, or reinfection, type 
tuberculosis, and 1 of these died with renai cuberculos oo we 
fourteen years later. Three other patients died @ — 
tuberculous meningitis. All 4 deaths occurred O'S | 
Negroes. The aut! 

Study of the literature suggests that pleurisy wi berculos: 
effusion under the age of 3 years is a rarity. In! 
consecutive cases of tuberculous serofibrinous pleuri 
taken from the diagnostic files of the Harriet Laggfusercuu 
Home, the average age at the onset of the plew@§ Inrecti 
effusion was 6% years. The youngest patient havi Roy. S 
pleurisy with effusion to come to the attention of t le Neus 
authors was a 3 month old Negro girl with acute mig. weil 
ary tuberculosis, seen by Dr. Margaret Smith at Sydem 
ham Hospital, Baltimore. 

In each of the 13 cases in this study, the pleu@ it, pain 
effusion was found to occur early in the disease. has stron, 
those cases in which the duration of the tuberculffhowed ty, 
process prior to the manifestation of the pleurisy bentgenol 


known it occurred within the first six months of 


disease and in the majority of the cases within the fg |. 1" 
three months. In the 3 other cases of tuberculo! ld re 
pleural effusion occurring in the clinic, but not includ wap or 
in the study because the children were infected wig ed Ht 
over 2 years of age, the pleural effusion appeared @ he was 
one month, seven months and six months respective the che 
after infection. the hip 
n three 


As far as could be judged from this small series, 
occurrence of serofibrinous pleurisy had no effect ° 
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a 
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e ultimate prognosis. As has been previously shown 
by other workers on pleurisy in older children and 
ndults, the prognosis depends on the severity of the 
Maccompanying tuberculous process. 


AutTuHors’ ABSTRACT. 


PRIMARY TUBERCULOUS INFECTION IN NuRSES. Marc 
DANIELS, Lancet 2:165 (Aug. 5); 201 (Aug. 12); 
244 (Aug. 19) 1944. 


This report analyzes data collected from one of the 
proups under observation in the Prophit Tuberculosis 
Survey, which was inaugurated in 1934, 

The total number of nursing entrants to the survey 
yas 3,764. All were student nurses drawn from two 
nain groups of large general hospitals. 

Nurses were given the Mantoux test, and roentgeno- 
@rams were made shortly after entry into the prelimi- 
ary training school. Of the 3,764 entrants 50.3 per 
ent had positive reactions to old tuberculin, 1: 10,000 
r 1: 100,000 dilution; 30.5 per cent had positive reac- 
ions only to a 1: 100 or 1: 1,000 dilution; 19.2 per cent 
ad negative reactions. 

The rate of conversion to a positive Mantoux reaction 
n successive years of nursing training in the first year 
as 58.4 per cent and 78.3 per cent in the two hospital 
proups. Most of the subjects had no notable symptoms 
between the last negative reaction and the first positive 
pne. 

A study was made of the tuberculous morbidity of 
urses who entered the survey before 1942 and whose 
hests on entry were shown by roentgenogram to be 
lear: The disease occurred in 33 of 452 nurses whose 
Wuitial reaction to the Mantoux test was negative, and 
n 43 of 2,120 nurses whose initial reaction was positive. 

The 33 cases arising in nurses whose reaction to the 
fantoux test was negative on entry revealed the diver- 
ity of aspects of tuberculosis following primary infec- 
ion in adults. In many cases it was difficult to deter- 
ine whether the primary focus or a secondary infection 
Hivas responsible for the lesion observed. 

The evidence of this survey and the combined evi- 
ence of twenty other surveys show that the risk of 
levelopment of tuberculosis following primary infection 
Young adults is a serious one. 
The author suggests that a controlled method of anti- 
berculosis vaccination is needed. 


In § LANGMANN, New York. 


UBERCULOSIS OF RIGHT Hip witH CHRONIC MILIARY 
lew INFECTION OF LUNGS. WILFRED SHELDON, Proc. 
Roy. Soc. Med. $7:575 (Aug.) 1944. 


In November 1943, a boy was admitted to the hospital 
or investigation, with pain in the right leg following 
fall from a lorry. He was found to have limitation of 
1 movements of the right hip joint, accompanied 
ith pain. The reaction to the Mantoux test (1: 1,000) 
as strongly positive. A roentgenogram of the chest 
‘owed typical miliary tuberculosis. Two months later 

oentgenologic examination showed no change in the 
Tings. There was no evidence of meningitis. The 
Btic disks showed no tubercles, and gastric lavage 
Mclded no tubercle bacilli. Two months later the child 
moked fit, his general condition was definitely improved 
nd he was eating well. A roentgenologic examination 
jm the chest showed no change, and a roentgenogram 
the hip showed no improvement after the hip had 
n three months in a plaster spica cast. 


Writtramson, New Orleans. 


ABSTRACTS FROM CURRENT LITERATURE 


CTIVPRBENT STITRRATIIRE 


Diseases of Blood, Heart and Blood 
Vessels and Spleen 


Cor BIATRIATUM TRILOCULARE: CASE Report. Mar- 
GARET M. GLEeNDy, R. Earte GLenpy and Paut D. 
Waite, Am. Heart J. 28:395 (Sept.) 1944, 


A case of three chambered heart (cor biatriatum 
triloculare) with a tiny, rudimentary left ventricular 
pocket, attended by slight coarctation of the aorta in 
a boy aged 9 years is reported. The unusual clinical 
features, namely, absence of cyanosis and relatively good 
cardiac reserve until shortly before death, are discussed. 
Thé congenital abnormalities were complicated by a 
terminal infection (rheumatic [?]) and rapid dilation and 
failure of the heart. The clinical diagnosis of chronic 
rheumatic heart disease with involvement of the mitral 


valves was incorrect. Grnson, Chicago 


INCREASES IN THE PLASMA VOLUME FOLLOWING THE 
ADMINISTRATION OF SopruM SALTS. RicHarp H. 
Lyons, SAMuEL D. Jacosson and Noyes L. Avery, 
Am. J. M. Sc. 208:148 (Aug.) 1944. 


The authors noted a significant increase in plasma 
volume in 14 subjects who received large amounts of 
sodium chloride or sodium bicarbonate. 

The increase in the plasma volume was accompanied 
with an increase in venous pressure and body weight 
but was not accompanied with a proportional fall in the 
concentration of serum protein, hematocrit reading, 
hemoglobin concentration or red blood cell count. 

Six subjects receiving 50 Gm. of sodium bicarbonate 
in forty-eight hours had a mean increase in plasma 
volume of + 400 + 53.2 cc., or + 14.4 + 1.54 per cent, 
with a mean increase in body weight of + 1.56 + 0.358 
Kg., or +2.33 + 0.165 per cent. 

Seven subjects receiving 40 Gm. of sodium chloride 
in forty-eight hours had a mean change in plasma 
volume of + 440 + 35.5 cc., or + 15.6 + 1.15 per cent, 
and a mean increase in body weight of 1.9 + 0.41 Kg., 


or 3.16 + 0.73 per cent. HeENsKE, Omaha. 


MULTIPLE CONGENITAL ARTERIOVENOUS ANEURYSMS IN 
THE Putmonary Circucation. Joun H. Sisson, 
Georce E. Murpuy and V. Newman, Bull. 
Johns Hopkins Hosp. 76:93 (March) 1945, 


A case of multiple congenital arteriovenous aneurysms 
in the pulmonary circulation is presented. The diag- 
nosis established by angiographic examination was con- 
firmed at autopsy, and the pathologic changes are re- 
ported. The authors summarize the clinical picture in 
6 cases reported in the literature. The usual symptoms 
are weakness, faintness, dizziness, dyspnea, pain in the 
chest and hemoptysis. The signs are cyanosis, clubbing 
of the fingers, often visible hemangiomas, bruit over 
the chest, polycythemia and roentgenographic evidence 
of localized opacity in the lung. The diagnosis can be 
definitely established by angiography. The treatment 
is pneumonectomy. 

A brief discussion of angiographic technic and the 
physiologic effects of pulmonary arteriovenous com- 
munications is given. Angiographic examination has 
proved a useful procedure but may be dangerous in a 
patient with a circulatory shunt from the right to the 
left side of the heart. 

A clinicopathologic analysis is made of 12 previously 
reported cases, together with the authors’ case, in which 
death followed within one hour the intravenous injec- 


anf 
lia 
Coy 
con 
euri 
of 
mi 
leu | 
cul 
y W | 
of | 
e fi 
cul 
clud 
red 
ct 
371 


370. AMERICAN JOURNAL OF 
tion of diodrast in a diagnostic procedure. A possible 
conclusion from the breakdown of these data is that 
the intravenous use of diodrast should be approached 
with caution in the case of a patient with hypertensive 


cardiorenal disease. AuTHORS’ SUMMARY 


INTRADERMAL USE OF CONVALESCENCE SERUM. ALAN 
Bioxsom, J. Pediat. 26:32 (Jan.) 1945. 


A series of 40 persons, 2 adults and 38 children 
intimately exposed to measles, were given human 
measles immune serum intradermally. Doses used were 
0.4 cc. amounts on successive days until 2 cc. was given. 
Thirty-four children and 2 adults did not have measles. 
Two children had uncomplicated measles before the 
course was completed. Two children had attenuated 
measles fourteen days after the inoculations, and in 
neither of these 2 children did any complications develop. 
It is believed at the present time that human measles 
immune sefum has enough measles antigen available to 
produce an active immunity when this serum is given 
intradermally in. at least the amounts suggested. The 
employment intradermally of human measles immune 
serum in the amounts suggested provides an economical 
use of this product. Asereact. 


TRAUMATIC RUPTURE OF THE SPLEEN. Maurice S. 


Maze, J. Pediat. 26:82 (Jan.) 1945. 


Basing his report on a series of cases of traumatic 
rupture of the spleen correctly diagnosed and cured 
by promptly performed laparotomy, detailed histories 
of which are given, the author stresses several points of- 
clinical value. Of these early diagnosis of a ruptured 
spleen is of prime importance, even when the symptoma- 
tology is not definite. Any trauma to the abdomen of 
a young child without external evidence of injury should 
be regarded as a case of potential rupture of the spleen 
irrespective of the blood count. Of course, signs of 
internal hemorrhage after an injury to the left side of 
the torso clinch the diagnosis. Even with profuse 
internal hemorrhage, the reduction of the red cells does 
not take place rapidly and may give rise to an erroneous 
diagnostic deduction. 

Operative intervention is positively indicated, and 
laparotomy should be performed with the patient under 
spinal analgesia provided the proper blood pressure is 
maintained by transfusions. With spinal analgesia the 
spleen is easily reached and repaired if possible or 
extirpated when the damage is beyond repair. Other 
methods of securing anesthesia are of course available. 
With such management the mortality resulting from 
serious injuries of the spleen will be reduced to the 
minimum. 

The author advances the concept that ruptured spleen 
in young children takes place by direct transmission of 
a trauma through the ribs. It is deemed a sound hy- 
pothesis to blame the ribs even without any visible in- 
jury to them, because in early life they are sufficiently 
resilient after being forced into splenic tissues to spring 
back into normal position. 

But whatever explanation one may advance, the lives 
of such injured children can be saved only by prompt 
and skilful surgical intervention, after the patient has 
been placed in the best possible somatic condition. 


AvutHor’s ABSTRACT. 
ELECTROCARDIOGRAPHIC StupIES IN ASTHMATIC CHIL- 


pREN. H. T. ENcerHarpt and V. J. Derses, 
J. Pediat. 26:160 (Feb.) 1945. 


_ In this paper, the authors attempt to evaluate the 
electrocardiographic manifestations of asthmatic chil- 
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dren. The material consisted of 17 children with , 
average age of 9.3 years and an average duration , 
asthma of four and seven-tenths years. 

The three conventional leads and the precordial lea 
CFi, CFs, CFs, CFs and CFs, with the exercise , 
accepted criteria, were employed. 

The data tend to confirm results of a previous stud 
to the effect that in children uncomplicated bronchi 
asthma is not a factor in the production of heart disea 


AvutTHors’ ABSTRACT, 


METHOD OF PREPARING PoTENT BLoop 
ING Sera. A. S. Wiener, R. Sosre and H. Pottvx: 
Proc. Soc. Exper. Biol. & Med. 58:310 (April) 194 


Saliva from individual secretors of A and B su) 
stances was collected and autoclaved. The supernata 
fluid was removed after centrifuging and then dilute 
with 4 parts of saline solution. Intramuscular injectig 
of 0.2 cc. of the autoclaved saliva from groups A and } 


often stimulated a considerable increase in the is he oe 
agglutination titer. The authors state that this metho xperime 
simplifies the large scale production of potent blood: ices 
grouping serums. Hansen, Galveston, Texas, 8 gage 
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IstHMUS OF THE AorTA. JuLto A. JuNco, Bol. So 
cubana de pediat. 16:142 (April) 1944. 


A case of coarctation of the aorta in a white gi 
12 years old is reported. This case was the third see 
in eight years in the department of cardiology of th 


Infants Hospital at Habana. The report is followe 
by a full discussion of the pathology and symptom rer" b 
with diagrams of the varieties of abnormalities ¢ Sinie 
countered, Kern, Rochester, Minn. mid 
ympanut 
Diseases of Nose, Throat and Ear wigs: 
lat neg. 
Tue Rote or AcTION IN PRODUCTION to tl 
PutMonary ATELECTASIS, VACUUM IN THE Parighe tube. 
NASAL SINUSES, AND IN Otitis Mepra. A. ( M.V 
Ann. Otol., Rhin. & Laryng. 52:8) 
(Dec.) 1943. ee 
Hilding briefly reviews some of the work done i E. D. 
the study of atelectasis and some of the physiology. | ee 
breathing, the lungs rise and contract, and the ai 5s di sm 
passages shorten and become narrower. The diamett F< - 
of the bronchi is said to vary as much as one thir a, 
The normal respiratory tract is lined throughout wit tp 
a thin film of mucus, and this entire film is remove ‘ batrag 
by ciliary action perhaps one to three times each how sand Per 
and constantly replaced by the mucous glands. T Begins 


total amount of mucous present at any time is smal 
but the respiratory mucus tends to span spaces, formin 
bubbles, diaphragms and threads. It has a certal 
tensile quality and can be dragged for a considerabl 
distance. The cilia transport it readily and apparent! 
can carry one hundred times the normal load witho 
difficulty. The author, feeling that this mucus ail 
the ciliary action might be a factor in the develop 
ment of atelectasis and vacuum sinusitis, carried 0 
several series of experiments. Using a short secti0 
of a chicken’s trachea and respiratory mucus from 
number of hens, he was able to demonstrate that 
ciliary action carrying the plug of mucus along product 
a negative pressure of 34 mm. of water within eighted 
minutes. The greatest negative pressure in all t 
experiments was 35 mm. of water. He explains 
development of the vacuum by. the piston-like acti0 
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i the mucus plug in the trachea and feels that the 
eps leading to atelectasis are on the same basis. He 
ays that the following circumstances combine to cause 
Ihe occlusion: the force of the inspiratory flow of air, 
he changes in diameter and length of the bronchus, the 
llows-like action of the involved lobe and the viscosity 
nd the volume of the secretion. The occluding mass 
f mucus advances up the bronchus, causing a reduction 
f pressure in the lobe. The elastic tissue of the lobe 
educes the size of the lobe as the pressure falls. The 
lveoli of neighboring lobes are carried forward by 
spiratory air into the space which is relinquished by 
ne affected lobe. The sliding movement of the lungs 
uring respiration facilitates the shrinkage of the 
ffected lobe and the enlargement of the neighboring 
obes. These steps must be repeated many times with 
succession of mucous plugs, each carrying along a 
olume of air somewhat on the principle of a mercury 
acuum pump. 

Hilding thought the same principle might explain 
he development of vacuum sinusitis and conducted 
xperiments on dogs. Holes were drilled in the frontal 
inuses of dogs, on both sides, of a size to hold an 
8 gage hypodermic needle tightly. A needle on each 
ide was connected with a water manometer. A 
econd hole was drilled into the left side, a quantity of 
ucus was injected into the sinus and the needle was 
promptly closed. Negative pressure began to develop 
the left sinus within a few minutes. Clinically 
racuum sinusitis would develop when sufficient mucus 
1 sei cached the ostium to fill it completely and no incom- 
mg air could pass by. The pressure fell as the mucous 
mass was progressively dragged by nasal cilia and 
tom ushed by the sinus cilia through the ostium. 

Some attempts were made to produce a vacuum in 
inn. Mhe middle ear by injecting mucus into the hypo- 
ympanum and the first part of the eustachian tube, 
but were unsuccessful. Nevertheless, the author believes 
hat negative pressure in the middle ear is probably 
lue to the force of ciliary action moving mucus down 
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Matter, Philadelphia. [Arctt. Orotarync.] 


[TREATMENT OF RHINORRHEA AND OTORRHEA. WALTER 


E. Danpy, Arch. Surg. 49:75 (Aug.) 1944. 


In rhinorrhea and otorrhea the cerebrospinal fluid 
s discharged from the nose and the ear respectively. 
oth conditions are due to a fistula connecting the 
erebrospinal spaces, either the subarachnoid spaces 
r the ventricular system, with the exterior. The two 
reat causes are fractures of the skull and openings 
reated by operative procedures. Less frequent causes 
pre erosions by tumors or infections and congenital 
pbnormalities. | Fortunately many fistulas heal spon- 
aneously. The author reports 11 cases in twenty years. 
-ontinuing rhinorrhea and otorrhea nearly always de- 
nand surgical closure of the opening in the dura or 
he bone, preferably both. The indicated surgical 
peration is described. Two of the 11 patients treated 
lied subsequently of intracranial infection. 


Karser, Rochester, N. Y. 


ROENTGENTHERAPY OF HEMANGIOMA OF THE LARYNX 
IN InFants. H. H. Kasapacu and C. P. Donian, 
J. Pediat. 26:374 (April) 1945. 


Kasabach and Donlan report 2 additional cases of 
emangioma of the larynx in infants, with special 
eference to roentgenotherapy in the treatment of this 
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condition. Laryngeal hemangiomas are believed to be 
congenital; they occur more frequently in males than 
in females, although the 2 cases reported in this article 
involved females. The usual symptoms are obstructive 
dyspnea, inspiratory stridor, a hoarse cry, a croupy 
cough and, rarely, blood-tinged mucus and gross 
hemorrhage. If there are pulmonary complications, 
fever is present. The diagnosis is made on a history 
of recurring, obstructive dyspnea and the laryngoscopic 
observation of a red or bluish subglottic mass. The 
presence of other hemangiomas on the body (in the 
absence of microscopic examination) and possibly a 
response of the laryngeal tumor to irradiation help to 
confirm the diagnosis. The dose which proved to be 
adequate in treatment of the tumors in the 2 cases 
reported was 1,200 r, delivered in less than three weeks. 
Preliminary tracheotomy is indicated. These cases are 
appended to the table of Seuhs and Herbut, who sum- 
marized the reported cases of hemangioma of the 
larynx in infants in 1940. 


From THE AuTHORS’ SUMMARY. 


Does Sinus Inrection Arrect Sinus GrowTH? 
Harry C. RosENnBERGER, Laryngoscope 55:62 (Feb.) 
1945. 


It is known that early infection of the temporal bone 
prevents its subsequent pneumatization. Some have 
reasoned that infection may influence the growth and 
pneumatization of the sinuses similarly. Rosenberger 
explains why this is not so unless it be in isolated 
cases. He investigated 163 cases and observed “much 
greater frequency of infection in the more symmetrical 
antrum as compared with the low incidence of infection 
in the more variable frontal [sinus].” Several case 
reports are included. 


Hirscuter, Philadelphia. [ARcH. OTOLARYNG.] 


CONTRIBUTIONS TO FUNCTIONAL PATHOLOGY OF THE 
Ear: I. On Some Aspects oF TREATMENT IN 
PROGRESSIVE CONGENITAL DeAFNeEsS. F. Kosrak, 
J. Laryng. & Otol. 58:439 (Nov.) 1943. 


Kobrak suggests that the activity of the intratympanic 
musculature is significantly changed in congenital deaf- 
ness and that this change is due to a spastic condition 
of the muscles secondary to primary pathologic changes 
in the cochlear nerve. In this series of observations, 
treatment was directed toward altering the abnormal 
condition of the cochlear nerve and also that of the 
motor branches of the fifth and eighth nerves supplying 
the intratympanic muscles and the proprioceptive nerves 
of the muscles. 

A report of 31 cases of otosclerosis and cochlear 
deafness is presented, in which the author did not sys- 
tematically use strychnine and arsenic, as he feels that 
secondary degeneration of the nerve occurs after the 
administration of these drugs is stopped, giving poorer 
hearing than before treatment. It is reported that 
calcium and phosphorus are beneficial when used to- 
gether. In this series, vitamin D was also given many 
times with calcium. Vitamin B was used in some 
cases because of the reported beneficial effect in spastic 
conditions in other regions. 

Kobrak believes that it is important to eliminate toxic 
substances which are harmless in a normal person but 
dangerous to the hearing of the patient with slight 
congenital deafness. Among these substances are 
tobacco and the salicylates, a common offender being 
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acetylsalicylic acid. The danger of intense noise to the 
ear of the patient with otosclerosis is also emphasized. 

He admits that it is not possible to alter the basic 
pathologic changes in congenital deafness. The patient’s 
condition may be improved, however, by fenestrating the 
labyrinth, thus making a new pathway for sound waves, 
or by altering two variable factors, the pressure in the 
middle ear and the labyrinth and the activities of the 
intratympanic muscles and so of the damping ap- 
paratus. It is the latter factor that concerns him in 
the main, for he holds that the tympanic muscles 
operate at a key position for controlling normal and 
pathologic hearing and to some degree encourage the 
medical treatment of congenital deafness. The greatest 
promise is offered in combating the early stages of con- 
genital deafness. 


LEJEUNE AND STEELE, New Orleans. 
[Arcu. OTOLARYNG.] 


HIGH-TONE DEAFNESS IN SCHOOL-CHILDREN SIMULAT- 
ING MentaAL Derect. Mary D. SHeErman, Brit. 
M. J. 2:272 (Aug. 26) 1944. 


Five children ranging between the ages of 9 and 14 
years were suspected of being mentally defective. On 
examination they were found to have a high tone deaf- 
ness. For this reason the author gives the following 
conclusions and recommendations : 


The estimation of the hearing of children by pure-tone 
audiometric methods is highly skilled work. Every 
large school medical staff should possess at least one 
medical officer (preferably a recognized Certifying 
Officer already familiar with the normal standards of 
intelligence and scholastic attainment) who is ade- 
quately trained in audiometry and phonetics. Smaller 
authorities could send their cases for investigation to 
the larger centers. 

“The hearing of all children over 7 years old who 
show persistent defects of articulation should be in- 
vestigated by this trained medical officer. The coopera- 
tion of other school medical officers, speech therapists, 
and teachers in referring cases is essential. 

“No child with persistent defective articulation should 
be certified as mentally defective on the results obtained 
from tests involving language without an investigation 
of the hearing. 

“Accurate diagnosis of high-tone deafness is already 
possible. The problems of its aetiology and treatment 
(medical and educational) are matters urgently needing 


consideration. Birpsonc, University of Virginia. 


An “Expiosive” OUTBREAK OF HAEMOLYTIC STREPTO- 
coccAL TONSILLITIS ON AN R. A. F. STATION. 
Tuomas S. Witson, Brit. M. J. 2:275 (Aug. 26) 
1944, 


In a total camp of 14 officers and 351 airmen, 89 air- 
men were affected during an outbreak of acute hemolytic 
streptococcic tonsillitis. The patients were acutely ill, 
showing distinct local and general reactions. The tonsils 
were red and edematous, with patches of exudate. In 
many cases the cervical glands were enlarged and 
tender, and in those patients without tonsils there was a 
diffuse pharyngitis. The temperatures ranged as high 
as 104 F. The response to the sulfonamide compounds 
was not as dramatic as might have been hoped. In many 
cases there was a recrudescence of pyrexia around the 
tenth day. The blood sedimentation rates were almost 
invariably much raised and remained increased for 
four to five weeks. Convalescence was rather prolonged, 
being from three to four weeks. There were 2 cases 
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of otitis media, 1 of acute carditis and 2 of arthriti 
among the complications. Material swabbed from 
throats of a number of patients on culture grew 
hemolytic Streptococcus which belonged to the Lance. 
field group A and was serologically type 9. On investi. 
gation it was found that one of the cooks, who harbore 
group A type 9 hemolytic streptococci, had an infectioy 
of the upper respiratory tract and just before this epi. 
demic had been in charge of preparing and distributing 
milk. 


There was no correlation between groups of me 
who were billeted together, but there was a stron 
correlation between men eating in the same mess hall: 
hence it was concluded that this was a food-borne in. 
fection. This epidemic is similar to an outbreak 
streptococcic sore throat in an American army camp in 
that (1) both outbreaks were food-borne infections 
(2) in both epidemics patient to patient infection wz 


minimal. BirpsonG, University of Virginia. 


AcuTE SINUSITIS AND TECHNIC OF THE ANTRUM 
WasuHout. James Crooks, Proc. Roy. Soc. Med 
37:575 (Aug.) 1944. 


The author presented the cases of 5 children suffering 
from inflammation of the accessory nasal sinuses and 
illustrated complications which may arise from the dis. 
ease. He also demonstrated the technic of lavage of 
the antrum of a young subject under local anesthesia 


Wiutamson, New Orleans. 


PENICILLIN THERAPY IN HEMOLYTIC STREPTOCOCCY! 
PHARYNGITIS AND TONSILLITIS. NoRMAN PLUMMER 
DorotHy DvuERSCHNER, HAROLD WARREN, FRANCIS 
Rociiano and Sioan, J. A. M. A. 127:30 
(Feb. 17) 1945. 


Forty-five cases of pharyngitis and tonsillitis due to 
group A (Lancefiéld) hemolytic streptococci wert 
studied by the authors. 

Twenty-eight patients received penicillin in doses oi 
15,000 units every four hours for periods of twenty-four 
hours to six days. Symptomatic relief began in eight 
to twelve hours. Cultures of materials taken twenty- 
four hours after penicillin therapy was instituted were 
almost always negative for streptococci. After discon- 
tinuance of the drug, the frequency of reappearance oi 
the organisms was inversely proportional to the length 
of time the drug was given. Relapses occurred in / 
of 9 patients treated for less than four days. None of 
10 patients treated for six days had relapses, but in | 
a streptococcic sinusitis and pneumonia subsequently 
developed. 

Of 11 control patients treated with sulfadiazine, out 
of 8 who had many streptococci on original culture 
only 1 had a culture negative for streptococci. 

Of 6 control patients without specific therapy, the 
5 who had many organisms on original culture continued 
to have cultures positive for streptococci throughout 
the period of acute illness. Bare, Wauwatosa, Wis. 


GIGANTIC CHOLESTEATOMA IN A CHILD, Rosertd 
Macuapo Orteca, Bol. Soc. cubana de pediat. 16: 
130 (April) 1944. 


A case of a huge cholesteatoma in a 9 year old boy is 
described. The cholesteatoma had destroyed, by expat- 
sion, all the right external auditory canal, the anterior 
wall of the mastoid and aditus and had invaded the 
entire region of the mastoid up to the lateral sinus. 
The report is followed by a discussion of the pathologic 
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thritlM™,atomy, pathogenesis, symptoms and treatment. The 
thor asks, “Is there a cholesteatoma diathesis?” and 
scusses the two types of the lesion, primary congenital 
holesteatoma and the type associated with or due to 
fection. 


KertH, Rochester, Minn. 


Diseases of Lungs, Pleura and Mediastinum 


upIES ON Primary ATyPicAL Pneumonia: II. 
SERVATIONS CONCERNING THE RELATIONSHIP OF A 
Non-HeMotytTic STREPTOCOCCUS TO THE DISEASE. 
Lewts THomas, Georce S. Miricx, Epwarp C. 
CurNEN, JAMES E. ZrecLer Jr. and FRANK L. 
HorsFALL Jr., J. Clin. Investigation 24:227 (March) 
1945. 


Nonhemolytic streptococci, comprising a homogenous 
oup and belonging to a single immunologic type, have 
ren isolated from the lungs and sputums of patients 
ith primary atypical pneumonia. Specific antibodies 
rected against this species of streptococcus have been 
pmonstrated in the convalescent serum of patients with 
imary atypical pneumonia by means of a number of 
rologic technics. With few exceptions, such anti- 
pbdies were not demonstrable in the serum of those 
ntients during the acute phase of the disease, in the 
prumn of patients with other diseases nor in the serum 
normal persons. These results suggest the possi- 
lity that this streptococcus may be implicated in the 
pathogenesis of primary atypical pneumonia. 

In the preceding paper of this series (page 209), not 
bstracted, there is presented a comprehensive study of 
6 patients with primary atypical pneumonia, with a 
eview of the literature on this disease and a variety of 
inical and laboratory observations correlated with the 


results of other studies. 


ENERALIZED OBSTRUCTIVE EMPHYSEMA IN INFANTS. 
Wa.po E. Netson and Lawrence W. J. 
Pediat. 26:36 (Jan.) 1945. 


Acute and chronic respiratory disturbances in which 
e characteristic clinical manifestation is an expiratory 
ype of dyspnea associated with generalized emphysema 
re not uncommon in the first few years of life. While 
(rom a clinical standpoint the cases which fall in this 
ategory have certain features in common, they do not 
epresent a single entity. ' 

The respiratory obstruction is principally in the distal 
r smaller bronchioles, and clinically such diagnostic 
erms are employed as bronchiolitis, capillary bronchitis, 
eumonitis, interstitial pneumonia, and in certain in- 
tances aspiration pneumonia. There is, as a rule, ob- 
truction to both aspiration and expiration, but the 
ificulty in expiration is the more prominent andsair is 
rapped in the alveoli, producing emphysema. 

There are, of course, marked variations in the degree 
bf obstruction as well as in the nature of the obstruct- 
ng lesion, so that not only does the degree of emphysema 
ary but in the same case there are frequently areas of 
telectasis as well as of emphysema. 

Clinically there are certain similarities to asthma, but 
N contrast to the usual relatively short duration and 
self-limited course of the average attack of asthma even 
e acute forms of obstructive emphysema in infants 
end to persist for a week or so and many of them for a 
uch longer period. Furthermore, while asthma is per- 
aps the most frequent cause of obstructive emphysema 
n older children, it is relatively uncommon in the first 
year or two of life, when the conditions under considera- 


logiction characteristically occur. 
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While no single description is applicable to all cases 
of obstructive emphysema, there are certain features 
which they have in common. There are an increased 
respiratory rate and noticeably decreased respiratory 
excursions associated with a utilization of the accessory 
muscles of respiration. The latter results in an indraw- 
ing at the suprasternal notch and at the lower margin 
of the thorax. The indrawing at the upper and lower 
ends of the sternum and of the thorax is not so pro- 
nounced as in cases of severe laryngeal or tracheal block, 
in which the obstruction is principally inspiratory in 
type. In contrast to laryngeal obstruction, there is 
usually no hoarseness or stridor, and in contrast to 
asthma, frequently no audible wheezing. Cyanosis de- 
pends on the degree of the obstruction. The percussion 
note is hyperresonant except over localized areas of 
consolidation, and the respiratory murmur is character- 
ized by a prolongation and usually a roughening of the 
expiratory phase. There may or may not be fine or 
medium rales. Roentgenographic and fluoroscopic 
examinations of the chest are of great help in con- 
firming the diagnosis. On the roentgenogram, the 
diaphragm is seen to be low and flattened, the ribs 
farther apart than usual and the pulmonary fields less 
dense. There may or may not be stringy or patchy 
areas of density or even relatively large areas of atelec- 
tasis. Of even more significance, however, is the fluoro- 
scopic evidence of the greatly restricted excursion of 
the low and flattened diaphragm. In the cases of more 
severe disturbance the excursion is so slight that it ap- 
pears to be little more than a quivering movement. 
Furthermore, there may be a slight increase in the hori- 
zontal diameters of the chest during expiration suggest- 
ing that the emphysematous lungs are simply being 
forced into a different position rather than being emptied 
of any significant quantity of the trapped air. 

In our experience this type of respiratory disturbance 
is far from uncommon and, while the majority of the 
infants observed have had an acute, self-limited course 
unaffected by the sulfonamide drugs and strongly sug- 
gestive of being the infantile counterpart of influenzal 
(virus) pneumonitis or of so-called primary atypical or 
viral pneumonia, there have been a variety of pathologic 
conditions which have been responsible for dyspnea in 
association with obstructive emphysema. These have 
included aspiration of amniotic contents during birth, 
cystic fibrosis of the pancreas, atypical bronchopneu- 
monia, laryngotracheobronchitis, miliary tuberculosis, 
aspiration of zinc stearate powder and chronic passive 
congestion secondary to a congenital heart lesion. 


AvutTuors’ ABSTRACT. 


Virus Pneumonia: A RésuME AND A THERAPEUTIC 
Succestion. HerMAN J. Wotrr, Minnesota Med. 
28:43 (Jan.) 1945. 


Treatment of virus pneumonia has not afforded the 
clinician much opportunity for a display of skill. For 
the most part, it may be briefly summarized as suppor- 
tive therapy with the relief of cough a predominant 
feature. The sulfonamide drugs are certainly not of 
value but may be used empirically until an accurate 
diagnosis is made. After the accurate diagnosis of 
virus pneumonia the sulfonamide drugs may be either 
discontinued or continued in decidedly reduced amounts 
because of their bacteriostatic value for the prevention 
of complications. However, the author feels that a 
review of the literature has given convincing evidence 
that injections of convalescent serum may control virus 
pneumonia or shorten its term. He has tried this form 
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of therapy for his patients, and the results have indicated 
that further use of convalescent serum is certainly worth 


while. Srorsser, Minneapolis. 


PLEURAL AND PULMONARY SUPPURATION TREATED 
witH Penicituin. J. E. H. Roperts, Oswatp S. 
Tusss and Micuaet Bates, Lancet 1:39 (Jan. 13) 
1945. 


Penicillin appears to lower the incidence of infection 
in cases of traumatic hemothorax. 

Twelve patients with acute pyogenic empyema were 
given local treatments with penicillin. Sterilization 
is usually obtained readily, but aspiration and intra- 
pleural injection of penicillin alone result in so much 
pleural thickening that operative treatment is required 
as soon as thick pus forms. Penicillin administered 
intrapleurally will play its most important role in 
cases in which diagnosis is made at an early stage, 
when the fluid is still thin and localization has not 
occurred. This applies particularly in cases of em- 
pyema of streptococcic origin with the pneumonic 
process remaining active, especially in children or in 
aged persons. 

Penicillin administered intrapleurally is a valuable 
agent in eradicating secondary infection from tuber- 
culous pleural effusions. 

The systemic administration of penicillin in cases 
of pulmonary suppuration requires much further inves- 
tigation. One patient with thoracic actinomycosis 
showed dramatic improvement. 


LANGMANN, New York. 
Putmonary HaeMosiperosis. D. Reve, M. J. Aus- 
tralia 1: 35 (Jan. 13) 1945. 


The author reports the case of a young child in whom 
anemia of unknown causation over a period of fourteen 
months ended in death by respiratory embarrassment 
due to an abundant and extensive foreign deposit in 
the lung parenchyma. This foreign deposit was com- 
posed of hemosiderin granules, large and small, mainly 
enclosed within large histiocytes but also lying free in 
the air sacs. Together with this, there was unchanged 
hemoglobin, and in some air sacs there were collections 
of undestroyed erythrocytes. The pulmonary capillaries 
were dilated except where pressed on by densely filled 
alveoli, but in these channels and in the larger vessels 
no histologic peculiarities were obvious. Apart from a 
proliferation of normoblasts, the marrow from the 
femur was normal. The clinical course and histologic 
examination of the heart excluded primary cardiac dis- 
ease as the explanation of the condition. 


Gonce, Madison, Wis. 


Tue ProGNosis OF BRONCHIECTASIS IN ‘CHILDHOOD 
(Asstract). R. WuHite FRANKLIN, Proc. Roy. Soc. 
Med. 37:576 (Aug.) 1944. 


In his abstract the author gives a review of the 
prognosis of 24 cases of bronchiectasis observed both 
clinically and roentgenologically for periods ranging 
between four and twelve years. He classifies the pa- 
tients into three groups: (1) those “absolutely well”; 
(2) those “delicate,” that is, well for the most part but 
requiring special care and (3) “invalids,” who by reason 
of poor general health or constant cough and raising of 
sputum cannot live a normal life. Of the 24 patients 
15 are well, 4 are delicate and 5 are invalid. Two 
tables accompany the report. In table 1 the cases are 
arranged in the order of probable duration of the dis- 


DISEASES OF CHILDREN 


ease; in table 2 is presented a breakdown of the cay Dise 
according to the three classes and according to 
dilation, the number of lungs involved and the presen 
of clubbing and of sinus infection. From the study NFECTIO 
these cases it was found that the age, the type of ons LABOR 
and the duration of the disease do not directly affe Diges 
the prognosis. Wittramson, New Orleans. stuc 
esemblir 
SuRGICAL TREATMENT OF BRONCHIECTASIS IN pois 
DREN. R. S. Pitcuer, Proc. Roy. Soc. Med. 37:54 Strept 
(Aug.) 1944. bnd lesio 
The author discusses at length the surgical treatme Huced - 
of bronchiectasis in children and accompanies the ppecial "2 
port with three tables. Table 1 presents a résumé , “ —, 
e ai 


the surgical treatment of bronchiectasis in children j 
the surgical unit, University College Hospital; table 
shows the mortality and morbidity of surgical trea 
ment, and table 3 shows the results of operation ; 
28 completed cases of bronchiectasis. 


New Orleans. 
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BRONCHIOLITIS IN CHILDREN. G. H. Newns, Pro 
Roy. Soc. Med. 37:580 (Aug.) 1944. 


Acute bronchiolitis until very recently was calle 


acute capillary bronchitis. Another name was acutf 
suffocative catarrh, because of the obstructive dyspnea Mild B 


which is so characteristic a symptom. There is a co 
siderable difference of opinion as to its existence as 
distinct disease. It was once a much commoner di 
ease than it is today. The diminution in incidend 
may, of course, be largely due to the improvement i 
the general health of the young infant and in his medi 
cal care. The commonest causes of acute bronchioliti 
are (1) influenza, (2) measles and (3) pertussis. Bron 
chiolitis may be divided into (1) the catarrhal typ 
and (2) the mural type, which may be subdivided int 
(a) simple, (b) proliferative and (c) destructive. 
Before discussing the two types, the author describ 
fully with plates the histology and anatomy of th 
bronchiole. He then takes up the following subject 
and discusses each: (1) causes of difference in reac 
tion, (2) morbid anatomy, (3) clinical features, (4) 
diagnosis, (5) treatment and (6) etiology. 


New Orleans. 
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KEROSENE AND BENZENE PNEUMONIAS IN CHILDREN. 
C. Petrort, J. Cassinettr and J. M. 
Arch. de pediat d. Uruguay 15:557 (Oct.) 1944. 


The authors report 21 cases of aspiration of benzene 
kerosene and other allied hydrocarbons and review th 
literature on this subject. The ages of patients re 
ported on varied from 6 to 43 months. The immediate 
symptomatology is characterized by expectoration, vomit: 
ing, cyanosis, nervousness to somnolence, tachypnea ant 
respiratory irregularities, fever and tachycardia. Roent: 
genographic studies were made in 19 cases, and ab- 
normalities were noted in 18 cases. Leukocytosis, with 


a count up to 20,000, was found in several cases, but ®°!NTGE 


no conclusions were drawn. In all cases prompt therapy re 
was institued. No fatalities were reported. 8 
The authors discourage the practice of gastric lavage, Rae : 


oxygen inhalations and artificial respiration in these 
cases and advise only symptomatic measures, with the 
use of sulfathiazole against secondary infections. 


Piatou, New Orleans. 
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Diseases of the Gastrointestinal Tract, 
Liver and Peritoneum 


NFECTIOUS GASTROENTERITIS: EPIDEMIOLOGIC AND 
LaBorATORY Stupy. Epwarp C. Rosenow, Am. J. 
Digest. Dis. 11:381 (Dec.) 1944. 


A study of a series of outbreaks of gastroenteritis 
esembling, and usually erroneously considered to be, 
ood poisoning is reported. 

Streptococci or diplostreptococci with which diarrhea 
hnd lesions in the gastrointestinal tract have been pro- 
Huced among animals have been isolated consistently by 
special methods from the nasopharynx, stools and blood 
pf patients, from the water supply of patients and from 
he air of rooms occupied by persons with gastro- 
rnteritis. Ordinary mediums in general use usually did 
ot suffice for initial isolations, which must be done in 


lextrose brain broth. Escherichia coli was isolated 
arely from water supplies, and Shigella dysenteriae 
as never isolated from water supplies or stools of 
ans. Matients with gastroenteritis. The total bacterial counts 


hs determined by plating in agar were low in drinking 
ater yielding the streptococci or diplostreptococci at 
he time of outbreaks. Chlorination sufficed to render 
he water of the city free from the streptococci and the 
iplostreptococci at the water plant but did not suffice 
Wet the periphery, where cases of the disease occurred. 
{ild contamination with the diplostreptococci of the 
ater from wells 500 feet (150 meters) deep, while 
keemingly responsible for isolated sporadic cases, was 
ever sufficient to cause a major outbreak except as it 
ed to contamination of articles of food, such as milk 
outbreak A). Peripheral “autogenous” contamination 
pf the water supply through “Flushometer” toilet valves 
br other sources of fecal contamination was responsible 
or at least two major outbreaks (outbreaks B and C). 
fin one household recurring outbreaks of gastroenteritis 
ere traced to back siphonage through the under water 
evel inlet of a bathtub. 

A filtrable infectious agent resembling a virus devel- 
doped in chick embryo medium cultures of the Strepto- 
occus and Diplostreptococcus of ulcerative colitis. With 
this agent the disease picture of gastroenteritis was 
ainly produced on several successive passages through 
animals, after which symptoms and lesions of enceph- 
hlitis supervened. As this occurred, the incidence of 
isolations of streptococci progressively decreased. 

The Streptococcus and Diplococcus isolated in this 
tudy were closely related to the Diplostreptococcus of 
Icerative colitis (Bargen). Streptococcus antigen was 
emonstrated in the skin of patients by intradermal 
injection of the euglobulin fraction of the ulcerative 
dlitis antistreptococcus serum, in the serum of patients 
during the acute stage of the disease and in washings 
from the air during epidemics by the precipitation 
reaction with the ulcerative colitis antistreptococcus 
serum. Specific agglutinins for the Streptococcus and 
Diplostreptococcus were demonstrated in the serum of 


patients during convalescence. 


ROENTGEN FEATURES OF CHRONIC TUBERCULOUS PERI- 


TONITIS. JAMES J. McCort, Arch. Surg. 49:91 
(Aug.) 1944. 
vagefs «lhe clinical diagnosis of tuberculous peritonitis is 
hese ually difficult. There are a variety of clinical mani- 


festations, and on physical examination the patient gen- 
erally reveals a distended abdomen. Soft doughy masses 
_ [may be palpable within the abdpmen. These are due 
1s. Hto infiltration and thickening of the omentum and its 
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contraction into lumps by the formation of adhesions. 
The author describes 6 cases of tuberculous peritonitis, 
in 3 of which the preoperative diagnosis was suggested 
by the roentgenographic appearance of the large and 
the small bowel. The diagnostic points are: 

1. A low grade ileus with a varying amount of intra- 
abdominal fluid will be seen on the plain roentgenogram. 

2. The barium sulfate enema will show the large 
bowel to be in a fixed position. 

3. The enema of the small intestine will as a rule 
disclose rapid passage of the barium sulfate. The loops 
of the intestine are bound together, and the bowel is 


shorter than normal. Kaiser, Rochester, N. Y. 


MECKEL’s DIveRTICULUM. WHLLIAM L. Sretey, Arch. 
Surg. 49:156 (Sept.) 1944. 


Some type of Meckel’s anomaly is present in approxi- 
mately 4 per cent of all newborn infants, though the 
rate of occurrence in adults is given as from 1 per 
cent to 3 per cent by different authorities. Meckel’s 
diverticulum may be present throughout the life of a 
person and yet cause no symptoms, but, owing to the 
serious consequences of the pathologic conditions to 
which it is subject, it is always a source of great 
potential danger. The symptoms are discussed in detail, 
and a classification of the various types is described. 
The treatment of Meckel’s diverticulum is surgical. It 
must be directed toward relieving the symptoms pro- 
duced by the diverticulum. The operation must include 
excision of the diverticulum. 


Karser, Rochester, N. Y. 


EpmeMic DIARRHEA, NAUSEA AND VOMITING OF UN- 
KNOWN Cause. Hopart REIMANN, JoHN Hopces 
and A.tson Price, J. A. M. A. 127:1 (Jan. 6) 1945. 


An outbreak of a mild epidemic disease characterized 
by anorexia, malaise, diarrhea, nausea and vomiting is 
described as occurring in Philadelphia and being similar 
to outbreaks reported elsewhere. It is not known 
whether this syndrome is related to epidemic diarrhea 
of the newborn. Apparently the disease is not related 
to food or water or caused by any known pathogenic 
bacteria. A filtrable virus affecting the respiratory, the 
gastrointestinal or the central nervous system is sug- 


gested as the cause. Barrp, Wauwatosa, Wis. 


ABDOMINAL PAIN IN CHILDREN. JOSEPH BRENNE- 
MANN, J. A. M. A. 127:691 (March 24) 1945. 


Dr. Brennemann emphasizes the difficulties and haz- 
ards encountered in the diagnosis of abdominal pain 
in children. His concise description of the causes of 
pain, first the obstructions and then the infections, 
cannot be properly abstracted but must be read in its 
entirety. Batrp, Wauwatosa, Wis. 


ABDOMINAL PAIN IN CHILDREN Due TO ALLERGY. 
Bret Ratner, J. A. M. A. 127:696 (March 24) 
1945. 


Abdominal pain in children may be due to allergy. 
This pain may be difficult to diagnose and may simulate 
the pain of other disorders. Mechanisms to explain 
the establishment and manifestations of sensitization to 
food are suggested. Allergy of the gastrointestinal 
tract without cutaneous or pulmonary symptoms usually 
does not produce diagnostically valuable cutaneous reac- 
tions. The diagnosis rests on history, ingestion tests 
and the response to epinephrine or atropine. Roent- 
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genologic evidence of ,pylorospasm, delayed gastric 
emptying, hypertonicity and hyperperistalsis of the 
intestine are of value in diagnosis. Treatment includes 
the elimination of the offending foods, the use of them 
in “allergenically denatured” forms or the building up 


of a tolerance for them. Bare, Wauwatosa, Wis. 


PurvuLENT PArROTITIS IN THE NEWBORN. HEYWORTH 
N. Sanrorp and SHmicetsKy, J. Pediat. 
26:149 (Feb.) 1945. 


Five cases of purulent parotitis in newborn infants 
in a five year period are reported, making a total of 
62 reported cases. However, it is believed that this 
disease entity occurs more frequently than reported 
cases indicate. The organism cultured in every instance 
was a hemolytic Staphylococcus aureus. Two of the 
infants were premature; 2 were small babies and 1 
weighed more than the usual newborn infant. One 
of the infants was syphilitic; antisyphilitic therapy was 
instituted for it. The course and symptoms were 
typical in all instances. An unexplained rise in tem- 
perature from 101 to 104 F. occurred on the seventh 
or eighth day of life, and within twenty-four hours a 
swelling of the parotid gland was noted with asso- 
ciated heat and redness. There were anorexia and 
some loss of weight. Leukocytosis, with a white cell 
count of 18,000 to 40,000, was noted for a few days 
with polymorphonuclear cells averaging from 65 to 80 
per cent. The gland rapidly increased in size and 
became fluctuant in three to four days, after which it 
was incised. In 1 infant, the right parotid and left 
cervical lymph nodes were involved; cultures of the 
pus revealed the primary organism. Recovery occurred 
in one to two weeks. Sulfathiazole was given by 
mouth, 2 grains (0.13 Gm.) per pound (453 Gm.) of 
weight in twenty-four hours in four doses and con- 
tinued as long as there was any drainage or until 
the leukocyte count had fallen noticeably. Healing was 
prompt, leaving a small imperceptible scar. 

SHMIGELSKY, Chicago. 
Tue Time Factor In THE Propuction or GasTRIC 
Lesions on Low Catcrum Drets. T. F. Zucker 
and B. N. Berc, Proc. Soc. Exper. Biol & Med. 
57:1 (Oct.) 1944. 

Previous work of the authors (Proc. Soc. Exper. 
Biol. & Med, 58:34 1943) revealed that in rats main- 
tained on a low calcium diet for four weeks gastric 
lesions developed which occurred only in the antrum, 
the nonacid, mucus-secreting regions of the glandular 
portion of the stomach. Return to normal calcium 
levels in the diet prevented the lesions. In the present 
experiment, the same diet, containing 0.017 per cent 
calcium and 0.041 per cent phosphorus, was fed for 
eight weeks, at the end of which time the same types 
of change were observed except that the gastric lesions 
were larger and more confluent and more central 
craters contained blood clots and often bled, but the 
lesions remained superficial and did not tend to per- 
forate. Control animals had no such abnormality 
(there were 10 or 12 animals in each group). The 
underlying cause of this abnormality was not deter- 
mined, but this dietary regimen tended to bring about 
a generalized tendency to bleeding. 


Hansen, Galveston, Texas. 


. undernourished. The height was 73 cm. There w, 
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HyporHosPHATEMIC RICKETS WITH GLYCOSURIA, Key 
NURIA AND Acrposis (pE ToNnI-~FANconr Sy 
DROME): A CuinicaAL CASE WITH PosTMorn 
Stupres. A. J. ABALLi, REN& Montero, A. Escon 
Acts and Juan Jimenez, Bol. Soc. cubana de pedig 
16:3 (Jan.) 1944. 


The authors review the literature and present a casMisxutt D 


the first reported in Latin America, of a 2 year ABSEN 
white boy with a history of remittent fever (temperaty ADOLE 
about 101 F.), abdominal distention and constipati Woop! 
since the age of 6 months. Later, polydypsia, polyurj (April 
and glycosuria, anorexia and one tonic convulsi 3 
The av 

occurred. hanges i 
On admission the boy was irritable, dehydrated a Pein 


he brain 
oman. 

head it 
Other ca: 


so-called capus quadratum, with patent anterior fo 
tanel and rachitic rosary. Scoliosis, abdominal diste 
tion and hepatomegaly and splenomegaly were al 
present. Laboratory examinations revealed low de 
trose tolerance, with iso change in the sugar content , 
the blood after injection of epinephrine. Many other in 
vestigations were done. On the sixteenth day in the ho 


EREBRAL 
pital the patient died. Biopsy of the liver revealed lo EFFEC 
glycogen content. The carbon dioxide-combining rensr 
was 34 and 30 volumes per cent; the urea measur Anim 
25.6 mg., the calcium 11 mg. and the phosphorus 3.4 mg Psych 
per hundred cubic centimeters. Roentgenograms of the 


long bones revealed marked evidence of rickets. Autop 
revealed that the liver was enlarged and yellow greenisi 
with multiple nodes of various sizes, and microscopif 
examination revealed annular cirrhosis of atrophic 
hypertrophic type with severe fatty degeneration. T 
spleen was congested and enlarged, and the kidneys we 
hypertrophied, with congestion of interstitial vessels a 
degenerative lesions of tubules. 

Comprehensive discussion of the subject is given, wit 
comments on the etiologic factors and the reported cases 

The de Toni-Fanconi syndrome, according to t 


on the h 
had been 
Patholog 
onal ch 
after 
amount 
and the 


authors, is the result of a disturbance of the liver an Peny 
kidneys selectively affecting certain functions. It is thei LEY, 
opinion that it may depend on constitutional, infectiou M. A 


or dietetic factors, or on all three combined. 
Kerru, Rochester, Minn. 
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Asscess WITHIN THE SprnaL Corp: Review oF childr 
LITERATURE AND Report oF Turee Cases. 
K. Arzt, Arch. Neurol. & Psychiat. 51:533 (Juneltricles, { 
1944. Both we 


immedia 
attempts 
given it 
and sixt 
but had 


Abscess occurs in the spinal cord; it may be single 0 
multiple, occur at any level and be inside or outsi(é 
the cord itself or the covering membranes. It may bf 
primary, secondary or of unknown origin. The absc 
may occur at any age. The signs and symptoms va 
with the location and amount of destruction. The prog 
nosis is poor. In the case of a single lesion drainagt 
may be beneficial. Fortunately, these abscesses are rar 


Bevery, Oak Park, 


VASOPARALYSIS OF THE CENTRAL Nervous SySsTEM, ! 
CHARACTERISTIC VASCULAR SYNDROME: SIGNIF 
CANCE IN THE PATHOLOGY OF THE CENTRAL NER@: 
vous System. I. Mark Scuernxker, Arch. Neuro 
& Psychiat. 52:43 (July) 1944. 


Pathologic studies indicate that vascular distur bane 
commonly produces the cerebral edema and _ tissu 
changes in cases of cerebral injury. The author feel 


beet 
with the 
nized th 
of a lor 
applicati 


376 

| 

| 

a 

4 

4 } 

“i 

| 

[He Tr 

An al 
Two are 
aged 1Y 

| 

TREATM! 

25:5 
Early 
herapy 
nfluenzé 


ABSTRACTS FROM CURRENT LITERATURE 


hat there is a vasoparalysis of the central nervous 
bystem, or a “central vasoparalysis.” In the cases 
studied and described in the article vascular disturbances 
aused by injury to the brain were demonstrated. 


Beverty, Oak Park, 


KULL DEFECT AND HERNIATION OF CEREBRUM WITH 
ABSENCE OF DurA FoLtowrnc Heap INJuRY IN 
S. McCune and Barnes 
WoopHatt, Arch. Neurol. & Psychiat. 53:307 
(April) 1945. 


The authors describe a case in which degenerative 
hanges in the skull, with destruction of the inner table, 
bbsence of the dura over that area and herniation of 
he brain into the defect occurred in a 32 year old 
oman. This condition developed seventeen years after 
n head injury, and a causal relationship is suggested. 
Other cases of this kind have been described. 


Beverty, Oak Park, 


EREBRAL INJURY BY BLUNT MECHANICAL TRAUMA: 

EFFECTS OF REPEATED IMPACTS OF MINIMAL IN- 
TENSITY, WITH OBSERVATION ON EXPERIMENTAL 
Antmmats. G. Arch. Neurol. & 
Psychiat. 53:333 (May) 1945. 


The author found that repeated subconcussive blows 


‘mon the heads of rats caused, after a sufficient number 


‘had been inflicted, unconsciousness, and possibly death. 
Pathologically, there were no hemorrhages, but neu- 
onal changes were observed similar to those found 
after more severe trauma from single blows. The 
amount of damage was proportional to the number 
and the strength of the blows. 


Beverty, Oak Park, IIl. 


THE TREATMENT OF PNEUMOCOCCIC MENINGITIS WITH 
PENICILLIN. Lewis SWEET, EpirH DuMorrF-STAN- 
LEY, Harry Dow.inc and Marx Lepper, J. A. 
M. A. 127:263 (Feb. 3) 1945. 


An analysis of the cases of 16 patients is given. 
Two are in the pediatric age group. The first child, 
aged 1% years, had a head injury with complicating 
pneumonia, bacteremia and meningitis. In the second 
child, aged 2 months, the meningitis was primary. The 
2 children received large doses of penicillin intramus- 
cularly and intrathecally, chiefly into the lateral ven- 
tricles, for forty-six and forty-eight days respectively. 
Both were given antipneumococcic serum. Because of 
immediate exacerbations of the meningitis following 
@attempts to stop penicillin therapy, sulfadiazine was 
@iven in addition to penicillin for another forty-one 
and sixty days respectively. Both children recovered 
but had mental deterioration. 


Barrp, Wauwatosa, Wis. 


TREATMENT OF Type B HeMopHiILuS INFLUENZAE 
MENINGITIS. Hattie E. ALexanper, J. Pediat. 
25:517 (Dec.) 1944. 


Early diagnosis and prompt institution of adequate 
therapy are of signal importance in the outcome of 
influenzal meningitis, and the expectation of recovery 
has been shown in previous papers to correlate closely 
with these factors. At the same time it must be recog- 
@nized that a few patients recover even after the lapse 
of a long delay between the onset of infection and the 
application of adequate therapy; indeed, some of the 
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patients have experienced complete recovery in spite 
of the fact that their meningitis had entered what 
seemed to be a chronic stage. Recovery is attained 
also by a few of those whose disease appears to include 
a definitely encephalitic component. An analysis of 
some of these unusual cases is attempted in the present 
paper. 

When patients are treated early with the combined 
therapy of sulfadiazine and type-specific rabbit antibody 
according to the principles outlined, the response has 
been so consistent that it is possible to predict not only 
the outcome but the course of recovery. Even when 
the meningitis progresses so rapidly that the spinal fluid 
sugar falls to less than 15 mg. per hundred cubic centi- 
meters within twenty-four hours of onset, recovery can 
be expected to be prompt if sufficient antibody is ad- 
ministered in the initial dose. A favorable course of 
this kind can be predicted for all patients treated early 
in the disease, with the exception of one small group. 
An occasional patient exhibits characteristics of a ful- 
minating infection, which is followed by coma within 
a few hours after the onset of meningitis. Such patients 
have proved particularly resistant to all forms of treat- 
ment—presumably because a significant degree of en- 
cephalitis accompanies the meningitis. An example of 
this form of the disease, in which a favorable outcome 
was recently obtained, is presented. 

Nowadays virtually all of the failures are due to late 
treatment or to long-standing inadequate treatment. 
These include the cases of young infants under 7 months 
of age for whom diagnosis was delayed because of 
failure of these patients to exhibit easily recognizable 
signs of meningeal irritation. In older children irre- 
versible injury of the brain may still be encoyntered 
for one or both of two reasons—failure to identify the 
causative organism and too much confidence in the 
value of sulfonamide compounds when used without the 
addition of serum. 

Thus, one must expect that failures will continue to 
be encountered, but experience during the last two 
years has encouraged the discarding of a defeatist 
attitude and the persistence. in energetic treatment 
of these patients even when ominous signs are at hand. 
Five unusual cases are presented in detail. 

It must be emphasized that the treatment of the 
chronic form of Hemophilus influenzae meningitis is 
still in the experimental stage. The term “chronic” 
has been used to designate the clinical status of the 
patient rather than the duration of the disease. In this 
group are classified all those who have exhibited strik- 
ing rigidity of the extremities as well as the trunk and 
who show a preference for the opisthotonic position. 
While this would be considered the minimal require- 
ment for inclusion in this category, these patients 
presented additional signs: tremors of extremities and 
signs caused by damage to cerebral cells. 

Two new procedures have been introduced for treat- 
ment in the chronic cases: the intrathecal adnsinistra- 
tion of heparin and the introduction of air into the 
subarachnoid space after removal of appropriate quan- 
tities of spinal fluid. The former was used in an effort 
to prevent the formation of additional fibrinous exudate, 
and the latter, in an attempt to establish communication 
beween the presumably walled-off areas of the sub- 
arachnoid space by mechanically breaking up adhesions. 

It is the intent, when these patients are seen only 
after the chronic stage is reached, to use heparin intra- 
thecally as part of the initial treatment and to delay 
intrathecal administration of serum for several days 
or until it becomes clear that serum given intravenously 
is not influencing the meningitis. Injection of air in- 
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trathecally will be reserved for patients who fail to 
respond to serum and heparin administered intrathecally. 


AUTHOR'S ABSTRACT. 


PENICILLIN THERAPY IN PNEUMOCOCCIC MENINGITIS. 
KatHarine H. Barro, J. Pediat. 26:287 (March) 
1945, 


A report is given of the case of a 16 month old 
boy with pneumococcic meningitis and septicemia. 
After an initial favorable response to sulfadiazine, 
penicillin administered intramuscularly and intrave- 
nously and one dose of penicillin administered intra- 
spinally, the child relapsed. He was then given five 
doses of penicillin intraspinally, a total of 100,000 units. 
There was an apparent cure as indicated by the steady 
fall in cell count of the spinal fluid and by four sterile 
cultures of spinal fluid. Sixty hours after the last 
intraspinal injection the child again had a relapse. 
Penicillin was given intracisternally on two successive 
days. Because of the persistence of fever and vomiting 
and a falling spinal fluid sugar level, a block at the 
base of the brain was suspected. A craniotomy was 
done, with the introduction of a catheter into the left 
lateral ventricle. Penicillin was given through the 
catheter for twelve days, a total of 170,000 units, 
without ill effect. The child made an apparently com- 


plete recovery. Barrp, Wauwatosa, Wis. 


TREATMENT OF MENINGITIS WITH PENICILLIN INJECTED 
INTRAVENOUSLY: AND INTRAMUSCULARLY. ALLISON 
Howe Price and Joun H. Hopces, New York 
State J. Med. 44:2012 (Sept. 15) 1944. 

Working in the Jefferson Medical College and Hos- 
pital, Philadelphia, Price and Hodges were provided 
with penicillin through the National Research Council. 
Seven patients suffering from meningitis of various 
types were treated with this drug, 5 of whom recovered. 
Two died. One of these had complicating diabetes ; 
the other, hyperthyroidism. Price and Hodges state 
that the trend of opinion in regard to spinal puncture 
is that it should be used to determine the diagnosis or 
the effect of therapy or to relieve intracranial pressure. 
They are convinced that the intravenous and intra- 
muscular methods of administering penicillin are just as 
effective as the intraspinal (they used the word “intra- 
thecal”). They described in detail the daily course of 
their patients. Penicillin was given by the intravenous 
drip method to the amount of 100,000 units in every 
twenty-four hours for five days or longer (in case 1, for 
two weeks). This dosage was then continued intra- 
muscularly until the patients were symptom free. The 
organisfms were pneumococci, staphylococci and menin- 
gococci. In summary the authors say: “Two patients 
with acute meningitis complicated by other systemic 
disease died a few hours after penicillin was begun. 
Five patients with coccic meningitis were successfully 
treated with penicillin injected intravenously or intra- 
muscularly without intrathecal therapy.” In an adden- 
dum they state that after the report went to press 2 
more patients with meningococcic meningitis were thus 
successfully treated. The case reports are well done 
and should be read in their entirety. 


Voornees, New York. [ArcH. OTOLARYNG.] 


DISEASES OF CHILDREN 


Tue Suppen DeatH oF Mice INJECTED INTRAORBITALLY 
WITH MINUTE QUANTITIES OF SESAME OIL. FRrRanx 
H. J. Ficce, Proc. Soc. Exper. Biol. & Med. 57:24 
(Oct.) 1944. 

Numerous experiments were carried out on mice, in 
which it was observed that the injection of as little as 
0.025 cc. of sesame oil or any viscous oil intraorbitally 
into or sear the harderian gland resulted in rapid death 
within one or two minutes. Immediate autopsies re. 
vealed fibrillation of the atria with the ventricles in 
diastole. Simultaneous administration of atropine sul- 
fate with the oil prevented death, and the author con. 
cludes that the oculocardiac reflex was responsible for 
the sudden death of these mice. 


HANSEN, Galveston, Texas. 


Tue EXcreETION OF PENICILLIN IN THE SPINAL FLun 
IN MENINGITIS. Davin H, Rosenserc and J. C. 
SyLvesTER, Science 100:132 (Aug. 11) 1944. 


Rosenberg and Sylvester administered penicillin in 
doses of 20,000 to 40,000 Oxford units intravenously 
and intramuscularly to 8 patients with meningitis. For 
6 of these patients the condition had been proved to 
be meningococcic meningitis. Sixty to one hundred 
and forty minutes after administration penicillin was 
recovered from the cerebrospinal fluid, following lum- 
bar puncture, in concentrations of 0.03 to 0.35 unit per 
cubic centimeter. 

These data suggest that penicillin administered intya- 
venously or intramuscularly in adequate doses may be 


’ effective in the treatment of meningitis without supple- 


mentary intrathecal therapy. 


Guttman, Philadelphia. 
[Arcu. & Psycutat.] 


ToruLA INFECTION OF THE CENTRAL NERVOUS SYSTEM. 
C. T. CHAMPION CreEspicny, M. J. Australia 
2:605 (Dec. 9) 1944. 


The author reviews the history of torulosis and 
reports 2 cases of the disease occurring in adult live- 
stock workers. The 2 patients showed striking differ- 
ences. The first man was ill for several months with 
steadily ingravescent symptoms. The pathologic exam- 
ination showed that the deposits of yeast cells caused 
but little reaction in the surrounding tissues. Further- 
more, the yeasts failed to reproduce the disease in the 
animals inoculated. 

The illness of the second patient was of considerably 
shorter duration and was divided into two distinct 
phases. The final meningitic stage was rapidly fatal. 
At its height, Cryptococci were cultivated from the 
blood. The tissues showed active local defensive reac- 
tion with proliferation of the reticuloendothelium and 
giant cell formation, in parts resembling tuberculosis 


All the inoculated animals died. Their organs showed 
much subacute inflammatory reaction. Unfortunately, 
in the second case the cultural and other characteris- 
tics of the tortulas were not studied, but from the very 
different reactions in the tissues of the hosts it seems 
likely that the infective agents were of different species 


or varieties. Gonce, Madison, Wis. 


CONSIDERATIONS CONCERNING A CASE OF PURULEN! 
MENINGITIS Due To A HITHERTO UNRECOGNIZED 
OrcanismM. L. VeLasco Bianco, H. S. VACCAREZA 
and C. RecHNIEWSsKI, Arch. am. de med. 20:/ 
(March) 1944. 


A case of purulent meningitis in a 2% year old git! 
is presented, in which a peculiar gram-negative anat- 
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ABSTRACTS FROM CURRENT LITERATURE 


robic bacillus was isolated from the spinal fluid. The 
spinal fluid showed a cell count of 5,280 cells per cubic 
ceritimeter, of which 97.5 per cent were polymorpho- 
nuclear leukocytes; the level of the spinal fluid glucose 
was practically zerc. The patient died in spite of in- 
tensive treatment with sulfonamide compounds by mouth 
and intrathecally. tj 

The organism encountered corresponds in morphologic 
staining, cultural and biologic characteristics to the 
species of the necrosis bacillus of Schmorl. It differs 
ifrom it in its lack of pathogenicity for the usual experi- 


mental animals. Apattt, Habana, Cuba. 


FAMILIAL SPASMODIC PARAPLEGIA: Report OF THREE 
Cases. E. CrenFrurecos and J. N. Danert, Arch. 
argent. de pediat. 22:289 (Oct.) 1944. 


Familial spastic paraplegia occurring in 3 boys of a 
family of six siblings is reported. Pyramidal signs, 
paraplegia, atrophy of the optic nerve and mental defici- 
ency were present. No sensory disturbances or cere- 
bellar signs were observed, and the onset in all 3 cases 
occurred at the age of 8 to 12 months. 

The authors, after exhaustive differential diagnostic 
considerations, believe these cases to be atypical in- 
stances of familial spastic paraplegia. The early onset, 
speech disturbances and mental deficiency observed in 
these cases are not described as. characteristic of this 


disease. Cassorva, Chicago. 


PuRULENT MENINGITIS IN THE INFANT. F. DE ELIzALpeE, 
O. R. Turro and J. Giussani, Arch. argent. de 
pediat. 22:475 (Dec.) 1944. 


During the last six years 18 infants with purulent 
meningitis were treated with sulfonamide compounds. 
The dosages varied from 0.15 to 1.30 Gm. per kilogram 
of body weight, the route of administration being oral, 
intramuscular or intrathecal. The organisms found 
were Pfeiffer bacilli in 9 infants, pneumococci in 5 
and streptococci in 2. No organism was found in the 
remaining 2 infants. The sulfonamide compounds used 
were sulfapyridine, sulfathiazole, sulfaceiimide and sulfa- 
diazine. Regardless of the dosage or the route of 
administration, all the drugs failed in 16 instances. 
The mortality rate was 88.88 per cent; only 2 patients, 
1 of them having aseptic meningitis and the other 
meningitis due to Pfeiffer’s bacillus, recovered. Sulf- 
onamide compounds used early during the primary in- 
fection were unable to prevent the meningeal complica- 
tion in 9 children. In all cases complete general care 
was given, including repeated blood transfusions. 

The drug level of the spinal fluid was not consistent 
mwith the dosage of sulfonamide compounds administered. 


CassorLa, Chicago. 


PROPAGATION OF EPILEPTIFORM IMPULSES IN THE 
Brain: I. OF THE Corpus CALLOSUM. SIxTO 
Oprapor ALCALDE, Bol. d. lab. de estud. med. y 
biol., Mexico 1:29 (April) 1942. 


Obrador Alcalde stimulated the cerebral cortex of 
cats with an alternating electrical current for periods 
of ten seconds at intervals of two minutes. The corpus 
callosum was sectioned in 11 animals. There was no 
significant change in the nature of the induced convul- 
Sive seizures after section. In only 1 animal were the 
convulsions less intense in the limbs ipsilateral to the 
side of the brain which was stimulated. In a few 
other animals there was some variation in the convul- 


ADCOCTDACTC FTI 


sive threshold, with slight decrease in intensity of the 
convulsions. There was no significant variation in 
the pattern of the attacks. The corpus callosum there- 
fore does not appear to be essential in transmission of 
epileptigenous impulses from one side of the brain to 
the other. 


SavitsKy, New York. [Arch. Neurol. & Psychiat.] 


Psychology and Psychiatry 


Psycuic DEAFNESS IN CHILDREN. EMIL FROESCHELS, 
Arch. Neurol. & Psychiat. 51:544 (June) 1944. 


The author tests deafness with a modified accordion 
of Victor Urbantschitsch by means of which the tones 
of forty-two whistles, forming a scale of six octaves 
ranging from G-1 to f-4 are introduced into the auditory 
canal by means of rubber tubes and the ability to hear 
can be determined by reflex changes without the co- 
operation of the patient. The author found 12 cases of 
psychically deaf children in examining 60,000 children, 
and he describes 3 of the cases in this article. 

The evidence presented is conclusive that there are 
children who have functional deafness and who can be 


successfully treated. Beventy, Oak Park. Ill 


ELECTROENCEPHALOGRAPHIC EVALUATION OF PRIMARY 
BEHAVIOR DisorDERS IN CHILDREN. Jacques S. 
Gortt.ies, JoHN R. Knort and M. Coutson ASHBY, 
Arch. Neurol. & Psychiat. 58:138 (Feb.) 1945. 


The authors confirmed observations of other writers 
that the electroencephalographic tracings of children 
with primary behavior problems are abnormal in about 


50 per cent of cases. Beverty, Oak Park, III. 


THe EnpocrineE GEANDS IN INFANTILE AMAUROTIC 
Famity Ipiocy. Orro Marsure, J. Nerv. & Ment. 
Dis. 100:450 (Nov.) 1944, 


The characteristic asthenic posture observed in ama- 
urotic familial idiocy may be explained on the basis 
of degeneration of the chromaffin tissue of the adrenal 
medulla. In addition, there are a prematurity of the 
gonads, degeneration of the interstitial cells, a relative 
hyperplasia of the thymus and an increase of colloid 
in the thyroid. 

The author submits 3 case reports with postmortem 
anatomic descriptions of the lesions in the endocrine 
glands. All 3 children presented classic symptoms of 
Tay-Sachs disease, and all 3 died of pneumonia prior 
to reaching the cachectic stage. Jane, Omaha 


Diseases of the Genitourinary Tract 


DEVELOPMENT OF HYPERTENSION ASSOCIATED WITH 
Lesions oF THE Kipney. HERMAN O. MOSENTHAL, 
Am. J. M. Sc. 208:210 (Aug.) 1944. 


The author describes a case of hypertension associated 
with renal lesions that gives the complete picture and 
furnishes satisfactory evidence in regard to the validity 
of his statement. He gives the following conclusions : 


“Unilateral renal disease may exist for many years 
without affecting the blood pressure. As compensatory 
processes for the maintenance of normal arterial tension 
become strained, periods of intermittent rise in blood 
pressure occur. Finally, a permanent hypertension may 
develop. The extirpation of a unilaterally diseased 
kidney should prevent a rise in blood pressure or remedy 
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it if it has become permanently established, provided 
there are no causes for hypertension either in the re- 
maining kidney or elsewhere in the body.” 


Henske, Omaha. 


An APPLICATION OF STAGING IN THE REMOVAL OF 
Dirricutt Witms’ Tumor. Everetr D. SuGar- 
BAKER, Ann. Surg. 120:901 (Dec.) 1944. 


Wilms’s tumors, mixed tumors of the kidney, some- 
times called renal embryoma, may occur from fetal 
life to late adult life but are found most frequently in 
infancy and early childhood. They grow rapidly to 
bulky size, metastasize particularly to the liver and 
lungs, and have a quickly fatal ternzination. 

The usually pronouced regression in the size of the 
tumor after treatment by external irradiation has led to 
widespread use of this therapy. However, the author 
feels that preoperative roentgenotherapy does consider- 


able harm by delaying nephrectomy. He feels that - 


operation alone offers better results. A two stage pro- 
cedure to minimize bleeding is discussed. Gerota’s 
fascia is described in detail, and its importance in pre- 
venting local recurrence is emphasized. 

_ One case, that of a 12 year old boy, is reported. 


Bantin, Omaha. 


CARCINOMA OF THE VAGINAL WALL IN A GIRL OF 
Fourteen; RapraTion THerapy. R. S. Smppatt, 
Harper Hosp. Bull. 2:54 (Dec.) 1944. 


Periods of vaginal bleeding occurring rather regularly 
in a girl of 14 years were thought to be normal men- 
struation until the bleeding became practically con- 
tinuous. Eighteen months after the onset, the child was 
examined and found to have a soft, irregular mass in 
the region of the cervix. Biopsy showed advanced 
medullary squamous cell carcinoma. Most of the growth, 
which was found at operation to be in the anterior 
lateral vaginal wall and not encroaching on the cervix, 
was removed by curetting and 100 mg. of radium was 
implanted. Details of the series of radium treatments 
are given. Since these treatments, there has been no 
recurrence of the tumor over a period of two years 
and five months. A normal growth of pubic hair and 
other secondary sexual characteristics have appeared, 
but there has been nothing suggesting menstruation 
since early in the treatment. Leste, Evanston, 


INTESTINAL HERNIA WITH EVERSION AND EXSTROPHIC 
Biapper. Joun G. Srncrarr, J. Pediat. 26:78 (Jan.) 
1945. 

An infant lived 214 months with a= ~<tensive con- 
genital and probably gene-determined developmental 
anomaly. The ileum and colon were completely sep- 
arated. The yolk stalk and urogenital sinus remained 
open on the body surface. The ileum was herniated 
and everted 3 inches (7.6 cm.) through the umbilical 
cord, and the colon was everted over a smaller area. 
The epithelium of the bladder was external, the ureters 
opening to the surface. Defects of form and number 
of the lumbar and sacral vertebrae were associated with 
nearly normal sacrum and limbs. Female internal 
genitals included a double uterus. Other parts were 
normal. The liquid intake was good, yet the infant 
died dehydrated from losses through the externalized 


Srncrarr, Galveston, Texas. 


DISEASES OF CHILDREN 


A CASE oF PENTOSURIA WITH DraBeTic Symptoms. 
M. G. PererMan, J. Pediat. 26:296 (March) 1945, 


A case of pentosuria in a Jewish male infant is re. 
ported, in which all the symptoms of diabetes were 
present. There was also a family history of diabetes on 
both sides. The sugar in the urine proved to be 
pentose, and the sugar tolerance was normal on several 
occasions. Some symptoms persisted for two years, 


after which the urine cleared. Aurnon’s 


Some Prostems or Pepratric GyNecoLocy. B. Brr- 
NARD WEINSTEIN, New Orleans M. & S. J. 97:495 
(May) 1945. 


The author stresses the well known fact that pediatri- 
cians have never given the female genital tract the 
attention it rightly deserves. The treatment of gono- 
coccic vaginitis is discussed. The uterus, except for rare 
benign or malignant tumors, is reported as a rare source 
of difficulty. The tubes may be involved in hemato- 
salpinx and pyosalpinx. Tuberculous salpingitis can 
occur with tuberculosis in other organs. Pelvic peri- 
tonitis may occur and be confused with acute appendi- 
citis, ruptured appendix, Meckel’s diverticulitis, mes- 
enteric lymphadenitis and iliac adenitis. Menstrual 
disorders are discussed in some detail, as are meno- 
metrorrhagia and dysmenorrhea. 

The article, although not long, is comprehensive and 
informative. Its reading is recommended to any one 
wishing a short review of a fascinating and neglected 


subject. Berk.ey, Los Angeles. 


ANuRIA: Report oF Four Cases: THREE TREATED BY 
KipNey CHARLES MARQUARDT, 
Haroip Cook and ANTHONY FREDERICK, Wisconsin 
M. J. 43:1218 (Dec.) 1944. 


One of the 4 cases reported is that of a 5 year old 
child in whom anuria developed subsequent to ingestion 
of mercury bichloride. Forty-nine hours after the onset 
of anuria decapsulation of the right kidney was done 
and sixty hours later decapsulation of the left. Urinary 
secretion increased to normal with corresponding clinical 
improvement, but the child finally died of perforation of 
the bowel with peritonitis, two weeks after the ingestion 


of the poison. Bairp, Wauwatosa, Wis. 


RENAL DwarRFISM: RENAL HyPERPARATHYROIDISM WITH 
Osteoporosis. L. VeLtasco Bianco and D. 
BERG, Arch, am. de med. 19:30, 1943. 


A case of dwarfism in a 13 year old child who was 
suffering from a severe chronic glomerulonephritis is 
described. The urine contained albumin and granular 
casts. The specific gravity remained between 1.003 
and 1.005, and there was a polyuria of 3 liters daily. 
Roentgenograms of the skull showed no changes in 
the sella turcica. There was a pronounced osteoporosis 
in the long bones and a delayed appearance of centers 
of ossification at the wrist. The urea in the blood 
reached a level of 222 mg. per hundred cubic centi- 
meters, and that in the spinal fluid increased to 300 mg. 
near the end. 

Renal function tests were not performed, and deter- 
minations of blood calcium, phosphorus, carbon dioxide 
and phosphatase were not made. 

The patient died of uremia, but autopsy was not 


performed. ABALLI, Habana, Cuba. 
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Diseases of the Ductless Glands; 
Endocrinology 


EUROMUSCULAR TRANSMISSION IN PARATHYROID TET- 

any. F. Vatenzueta, F. G. Humosrotoro and 
R. Vaupes, Proc. Soc. Exper. Biol. & Med. 57:31 
(Oct.) 1944, 


The thyroid and parathyroid glands were removed 
from 31 cats, after which the neuromuscular trans- 
ission was studied by high frequency stimulation of 
he nerve and tracings made by fixation of the soleus 
uscle. The serum calcium, which was determined 
for half the animals, was between 4.6 and 7.6 mg. per 
undred cubic centimeters (normal, 12 mg.). Thyroid 
extract was given to 6 cats, and calcium chloride, 0.2 cc. 
of a 2 per cent solution per kilogram, was given intra- 
venously to 8 other cats. The character of the tracings 
obtained was distinctly abnormal. Certain stages (re- 
ferred to as 3 b and 3 c) did not appear. The other 


arious stages disappeared, and the muscles showed a. 


decided tendency to fatigue; administration of thyroid 
extract did not produce normal tracings, whereas cal- 
ium chloride readily did. The authors assert that, 
inasmuch as the chemical transmitter of neuromuscular 
synapse is acetylcholine, and, as Harvey and MacIntosh 
(J. Physiol. 97:408 [Jan.] 1940) have shown, the cal- 
jum ion is essential for cholinergic transmission, it is 
he decrease in calcium ions which hinders the release 
of acetylcholine, thereby accounting for the pronounced 
fatigability of the neuromuscular synapse in animals 
vith parathyroid tetany. 
Hansen, Galveston, Texas. 


EFFECT OF ETHER EXTRACT OF THE THYMUS AND 
PANCREAS ON SYNTHESIS OF ACETYLCHOLINE. CLARA 
Torpja and Harotp G. Wotrr, Proc. Soc. Exper. 
Biol. & Med. 57:69 (Oct.) 1944. 


Ether extracts of the thymus and pancreas were found 
o depress the synthesis of acetylcholine in vitro, 
hereas similarly obtained extracts of lymph nodes, 
thyroid, salivary glands, lungs and subcutaneous fat 
had no such effect. Intravenous injection of extract of 
hymus and pancreas into cats and rabbits decreased 
the effectiveness of the serum (specimens taken one-half 
0 twenty-two hours after injection) to inhibit acetyl- 
holine synthesis. The ability to depress this synthesis 
appeared within one hour but disappeared between ten 
and twenty-two hours after the injection, and the de- 
rease amounted to as much as 45 per cent. The ex- 
racts of the thymus and pancreas contained neither 
ucleoproteins nor their decomposition products. Pa- 
ients with myasthenia gravis may benefit from removal 
¢ irradiation of the thymus. Previous work of the 
puthors disclosed that less acetylcholine was synthesized 
in the presence of serum and spinal fluid from patients 
vith myasthenia gravis than from control subjects. 


HANSEN, Galveston, Texas. 


APODYSTROPHY Fottowinc INsuLIN THERAPY. L. 
Exposrto, A. De Feria and H. Gonzatez, Bol. Soc. 
cubana de pediat. 15:723 (Nov.) 1943. 


The authors present 2 cases of lipodystrophy follow- 
ing repeated injections of insulin in 2 diabetic children, 
he one case of the atrophic type, in a white girl 314 
ears of age, and the other of the tumoral variety in a 
white girl 13 years of age. They give a review of the 


iterature, including the history, clinical description, 
‘tiologic factors and pathologic changes. 


ABSTRACTS FROM CURRENT LITERATURE 
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Only one type of lesion has been observed in the same 
patient. The dystrophy tends to disappear when the 
point of injection is changed, although in the atrophic 
type the recovery is slower and may never be complete. 


Kerr, Rochester, Minn. 


Diseases of the Muscles, Bones, 
Joints and Lymph Glands 


ALBRIGHT’S SYNDROME. 
121:245 (Feb.) 1945. 


The author presents in detail a case of Albright’s 
syndrome occurring in a 7 year old girl. 

In 1937, Albright and his associates described this 
syndrome which is characterized by (a) osseous lesions 
which have a decided tendency to be unilateral and 
which on histologic examination show osteitis fibrosa; 
(b) brown nonelevated pigmented areas of the skin, 
which tend to be on the same side as the osseous lesions, 
and (c) an endocrine dysfunction which in girls is 
associated with precocious puberty. 

To date, 34 cases have been reported. The causation 
of the condition is a matter for conjecture. No specific 
form of therapy is known, and the prognosis is un- 


certam. Bantin, Omaha. 


ALBERT BEHREND, Ann. Surg. 


PENICILLIN IN THE TREATMENT OF CHRONIC OsTEO- 
MYELITIS. DoNALD G. ANDERSON, Louts G. Howarp 
and CHarLtes H. RAMMELKAMP, Arch. Surg. 49:245 
(Oct.) 1944. 


The authors present a preliminary report of a series 
of 40 cases of chronic osteomyelitis in which treatment 
with penicillin has been employed. In 25 of these cases 
it has been possible to conduct follow-up observations 
for one year or longer after completion of the first 
course of treatment with penicillin. The total dose of 
penicillin ranged from 400,000 to 5,500,000 units. The 
duration of treatment varied from two to fifty-six days. 
In 12 cases operation was performed concomitantly 
with the administration of penicillin. A second course 
of penicillin therapy was given in 9 cases in which 
there was relapse. The results were on the whole 
satisfactory. The infection was arrested in 32 cases. 
There was an improvement in 2 cases, no improvement 
in 5 and 1 death. This was the situation following the 
first course of treatment. 


Kaiser, Rochester, N. Y. 


Tue CiinicaL DIAGNosIs, PROGNOSIS AND TREATMENT 
or AcUTE HEMATOGENOUS OSTEOMYELITIS. FRANK 
D. Dicxson, J. A. M. A. 127:212 (Jan. 27) 1945. 


Ninety per cent of the cases of acute hematogenous 
osteomyelitis are due to staphylococci, but in children 
under 2 years 40 to 50 per cent are due to streptococci. 
The bacteremia resulting from an infection of the 
upper part of the respiratory tract may result in two 
types of disease. There may be localization in bone. 
typically in the metaphysis of long bones—a new theory 
to explain such localization is the involvement of the 
abundant reticuloendothelial tissue there—or there may 
be a septicemia with abscesses in bone and elsewhere. 
The latter is the fulminating type of infection, which is 
not primarly osteomyelitis and should not be regarded 
as such. 

The clinical picture of the first type is that of sudden 
onset of an acute illness, with pain in the involved 
extremity. Early localized tenderness over the involved 


| 
: 
4 
495 
atri- 
the 
ono- 
rare 
urce 
can 
eri- 
ndi- 
mes- 
and | 
one 
cted 
D BY 
nsin 
old 
stion 
nset 
done : 
nary 
nical 
of 
stion 
is. 
VITH 
BER- | 
was 
is is 
wular 
| .003 
aily. : 
as 
rosis 
aters 
lood : 
enti- 
mg. 
eter- | 
not # 


382 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


area is an important early sign, as is the fact that OsTeoMyYELiTIs IN A Forty-Five Day Oxp Girt. E, G.ONGENT 
flexion of the joint may be permitted but extension Casetti, S. Gorostiacue and R. J. Detiepon:,— Trea’ 
may be found painful. Culture of blood is important Arch. argent. de pediat. 22:500 (Dec.) 1944, J. A. 


for diagnosis. The authors describe a case of osteomyelitis in Magnu 
The amps that for children 2 years 45 day old girl. Swelling of the left knee and fever {Mparalysis 
treatment should be conservative, with simple aspiration _ were the first signs. A week later, fluctuation wasipveractin 


of pus often the only surgical instance needed. For 
older patients they believe that adequate early surgical noticed ; the roentgenograms showed involvement of the nm - 


drainage should be done provided the patient can ‘distal epiphysis of the femur. The patient was operate( ssibl 

tolerate surgical treatment and the disease is of local- n, and a sulfonamide compound was given, both locally noe e 

ized type. The sulfonamide compounds are of great and orally. Recovery took place in fifteen days. The mic po 
value but too frequently leave an active focus of infection authors review the literature and describe the character. 
unless combined with operation. istics of this condition. The following points ar 
Batrp, Wauwatosa, Wis. stressed: (1) the guarded prognosis during the invasion 

period, (2) the early appearance of osseous destruction eae 

Precocious SKELETAL DeveLopMENT. Rocer L. J. and (3) the importance of the skin and respiratory trac fl 98.52 

Kennepy, J. A. M. A. 127:580 (March 10) 1945. as sites of the primary infection. Gorda 

0 


Precocious skeletal development is not limited to any Cassorta, Chicago. aie’ Tae 
single clinical syndrome nor is it always associated : cial nen 
with any syndrome, not even adrenal cortex disease GrisEL’s DISEASE, CR N \SOPHARYNGEAL TORTICOLLIs, 


with increased urinary excretion of androgens. Twenty- L. Exposito, A. DE ERIA and H. Gonza.es, Bol, “thi 
three cases of precocious skeletal development are given. Soc. cubana de pediat. 15:71 (Nov.) 1943. se iow 
In 3 the condition was associated with tumors of the This disease is characterized )\ acute torticollis, which [Four mo 
adrenal cortex, and in 12 adrenal hyperplasia was either produces permanent distorted position. |, the’ 


roved or suspected. In 3 cases the precocious develop- 
atc may oe been induced by cima therapy. The Of sudden onset, it is always associated with an in-§§ The ai 
remaining 5 were miscellaneous cases without any fectious eros of the nasopharynx, followed by changes 
apparent adrenal disease. in the cervical portion of the spine due to rotation of the 
atlas in relation to the axis. \ NGIOMA 


Twix ww The history, a review of literature and a complete Ophtt 
EASES OF INFANTS AND CHILDREN. 4escription of the illness, including the diagnosis 4 cor, 
Bromer, Minnesota Med. 27:895 (Nov.) 1944. pathogenesis, are given. rision in 

There is a summary in English of the clinical casefi&cuity wi 

yl., axis 

howed ¢ 

quadrant, 

2 mm. 


Barrp, Wauwatosa, Wis. 


In a good review, the author discusses some of the 
more noteworthy contributions to the roentgenologic presented. Kerrn, Rochester, Minn. 
knowledge of skeletal diseases in infants and children. ’ 

Mention is made of the changes produced by vitamin 

deficiency diseases, such as rickets, late rickets, renal Diseases of the Eye | 
rickets and infantile scurvy, and those produced by lead Opprrat CeLLuuitis TREATED SUCCESSFULLY WITH end vein 
poisoning, leukemia, chronic hemolytic anemias, sickle H. O. Stoane, J. A. M. A. 126:10 a rasp 
cell anemia, celiac’ disease, xanthomatosis, Gaucher’s (Sept. 16) 1944. er. Ge 


disease and congenital syphilis. The paper is well worth ‘ ; bnormal 
reading. The author supplies the following summary : Micror 


Stosneem, Minneapolis, “In a case of orbital cellulitis of the left eye in afMnicropun 

A p Ounawa.aup. E. W. Sinan boy of 12 the cause was established to be sinusitis in-§rom the 

volving the left ethmoids and the maxillary antrum. arter 

. J. Australia 2:565 (Nov. 25) 1944. : Mavas used 

a. : Operation was contemplated both for the sinus condition 

The cases of and locally to establish drainage and relieve the in- 

flammation and swelling of the orbital tissues. Hov- 

Queensland in late February and early March 1944. ever, under the continued use of penicillin intravenously © —_ 

The course of the disease was usually mild, but a few f ‘od of ins diti wesita tin cou 

patients required prolonged treatment. Malaise, if ten ys the condition cleared up a, 

present, was usually the first complaint; it was followed pletely, hey that it was unnecessary to operate. Sulfa- 

in about two days by a rash and by pain in the joints, diazine in fairly large doses was tried without affecting 

which appeared simultaneously, or within a day of the disease in any way and was discontinued when 

each other. Involvement of joints was usually multiple, penicillin was administered. Local treatment was limited 

two or more joints becoming painful at about the same to applications of hot magnesium sulfate solution con- 

time and remaining painful throughout, without sub- tinuously and instillation of atropine sulfate 1 per cent 

sequent involvement of other joints. Both small and _ three times daily.” 
large joints were involved. Pain and tenderness were 


not accompanied with redness and swelling. The ar- 


ticular involvement was the last clinical manifestation 
to disappear. The rash consisted of small discrete pink 1940 CKLEY, New Orlean: ommisst 


papules, was generalized in distribution and persisted ; appropri 
for three to eight days. Superficial adenitis was present The cure of what seemed to be a possible cavernous Benecific jj 
in 11 cases. The decrease was not accompanied with sinus thrombosis following therapy with sulfamerazint Byhi-}, jt 
severe constitutional disturbance; apyrexia was the rule, and penicillin is reported. Two cultures of blood take Beondition 
and when fever did occur the temperature did not during the course of the disease were sterile. terial or 


exceed 101.4 F. Gonce, Madison, Wis. Berk.ey, Beverly Hills, Calif. 
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ABSTRACTS FROM CURRENT LITERATURE 


ONGENITAL PaRALysis oF BotH EXTERNAL RECcTI 
TREATED BY TRANSPLANTATION OF MUSCLES. 
J. A. Macnus, Brit. J. Ophth. 28:241 (April) 1944. 


Magnus operated on a patient with bilateral abducens 

aralysis and pronounced right hyperphoria due to an 
Wveracting right inferior oblique muscle. The O’Connor 
ecchnic of transplantation was used. The cosmetic 
fect was satisfactory, but abduction was practically 
impossible. An unusual finding was abnormal thickness 
{ the external rectus muscle, with an abnormal ana- 
omic position of the left eye. 


ZENTMAYER. [ARCH. OPHTH.] 


ONGENITAL Ecrropron ASSOCIATED WITH BILATERAL 
Prosts: Case Report. S. Gorpon, Brit. J. Ophth. 
28:520 (Oct.) 1944. 


Gordon reports a case of congenital ectropion of all 

our lids, with associated ptosis of the upper lids. The 
acial bones were normal. A satisfactory correction of 
he defects was obtained by inserting into each upper 
id a thin Thiersch graft cut from the arm and into 
he lower lids a Wolfe graft of postauricular skin. 
our months later facial slings attaching the upper lids 
0 the frontalis muscle overcame the ptosis. 


The article is illustrated. 
ZENTMAYER. [ArcH. OPHTH.] 


ANGIOMA OF THE Retina. I. C. MicHaetson, Brit. J. 
Ophth. 28:522 (Oct.) 1944. 


A sergeant complained of sudden onset of defective 
rision in the left eye two weeks previously. Visual 
cuity with a correction of — 6.50 D. sph. — — 0.50 D. 
yl, axis 180 was 6/36. Examination of the fundus 
howed a large retinal detachment, chiefly in the lower 
juadrant, with a tear in the 4 o’clock meridian about 
2 mm. from the disk. The inferior temporal artery 
pnd vein were broad and tortuous and appeared to end 
in a raspberry-colored angioma, of about 4 disk diame- 

General medical examination revealed nothing 
bnormal. 

Micropuncture was made into the tumor, and three 

icropunctures were made in a vertical line up and in 
rom the tumor with the intention of catching the feed- 
ng artery. Surface diathermy with the micropuncture 
jas used. About three months later visual acuity was 
5/9, and the visual field had increased in size. The 
etina was in position; the tumor appeared occluded ; 
he feeding artery was of normal size, and the draining 
ein could not be definitely traced. 


The article is illustrated. 
ZENTMAYER. [ARCH. OPHTH.] 


Skin Diseases; Allergy 


. CrarK W. FIn- 
Nerup, J. A. M. A. 126:737 (Nov. 18) 1944. 


Perléche should be regarded no longer as a disease 
entity but rather as an abnormal cutaneous change 
curring in the form of an intertrigo of the labial 
ommissures. Probably, therefore, this term should be 


Appropriately modified in use in order to suggest in a 
specific instance the cause or the nature of the condition 


hich it names: Infectious perléche could apply to the 
ondition when it is considered to be primarily of bac- 
Malocclusion, or mechanical 
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persons) when it is caused by a mechanical agent, such 
as ill fitting dentures. Vitamin deficiency perléche could 
specify the condition when it is of hypovitaminotic or 
avitaminotic origin. Idiopathic perléche could designate 
the condition in instances in which no causative factors 
can be determined. 


HenscuHeL, Denver. [ArcH. Dermat. & Sypu.] 


THe RELATIONSHIP BETWEEN SPONTANEOUS ALLERGIC 
CoNDITIONS AND Ascorsic Actip: AN EXPERIMENT 
EMPpLoyING SKIN TESTS AND Ascorsic ACID ON 
Suspyects witH Hay Fever. Hersert LEON 
Newsoip, J. Allergy 15:385 (Nov.) 1944. 


The author conducted an experiment on 8 young men 
who had had hay fever since childhood. He injected 
ragweed extract and then administered ascorbic acid 
orally. 

All the men were cutaneously sensitive to short rag- 
weed. None of the tests were done during an active 
period of hay fever. The ascorbic acid was given orally. 
The amount varied from 1,000 mg. on the first day and 
500 mg. on the second and third day to 1,000 mg. a day 
for six days. None of the vitamin was given on the 
day of the test. A breakfast low in ascorbic acid was 
given on the day of the second test. 

The author concludes that ascorbic acid used in this 
way has no effect on cutaneous reactions due to in- 
jection of ragweed extract. He realized that this does 
not prove that ascorbic acid can have no clinical values. 


Hoyer, Cincinnati. 


UrticarIA CAUSED BY CHLORINATED DRINKING WATER. 
M. J. Gutmann, J. Allergy 15:395 (Nov.) 1944. 


Gutmann reports 2 cases of giant urticaria caused by 


chlorinated drinking water. Hoven, Cincinnati. 


ENpocrINneE ALLERGY: 1. ALLERGIC SENSITIVITY TO EN- 
DOGENOUS HoRMONES. BERNARD ZONDEK and Y. M. 
BromsBerc, J. Allergy 16:1 (Jan.) 1945. 


This is a long and interesting article but difficult to 
abstract. 

In the last paragraph of their summary the authors 
state the problem briefly: “The results of our investi- 
gation lead us to assume that certain gynecologic con- 
ditions like pruritus vulvae, and various premenstrual 
disorders are conditioned by allergy to endogenous 
hormones. This is also true for disturbance known to 
be of allergic nature (asthma, vasomotor rhinitis, an- 
gioneurotic edema, and urticaria) related to menstrua- 
” 
tion or menopause. Hoyer, Cincinnati. 
Bioop Strupies ALLERGY: 3. CELLULAR REACTIONS 

IN SULFONAMIDE SENSITIVITY. THERON G. RAN- 

DOLPH and FRANK F. A. RAwLIn«, J. Allergy 16:17 

(Jan.) 1945. 


A comprehensive study of the blood cells of 3 patients 
following the ingestion of a sulfonamide compound to 
which they were known to be sensitive was made by 
the authors. 

Ingestion of the drug produced an initial diminution 
of leukocytes and eosinophils, which was followed by 
an increase in leukocytes, due in part to young myeloid 
cells. 

The eosinophils returned to the preingestion count 
or above it when the constitutional symptoms subsided. 

The authors feel that “the clinical and hematological 
response in these cases supports the thesis that an 
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allergic mechanism is responsible for the described 
reactions.” Hover, Cincinnati. 


EVALUATION OF THE HISTAMINE INTRADERMAL TEST 
AS A GENERAL INDICATOR OF ALLERGY. LAURENCE 
Farmer, J. Allergy 16:44 (Jan.) 1945. 


In regard to the value of the histamine intradermal 
test as an indicator of allergy the author concludes: 
“It is not possible to differentiate allergic individuals 
from nonallergic ones by the use of intradermal hista- 


” 
mine test. Hoyer, Cincinnati. 


DERMATITIS FOLLOWING THE LocAL APPLICATION OF 
SULPHANILAMIDE. B. Fisuer, M. J. Australia 2:449 
(Oct. 28) 1944. 


Twelve patients considered as having been sensitized 
to sulfanilamide by the application of the drug to the 
skin were given scratch tests in order to prove their 
sensitivity. Sulfanilamide powder was dusted over the 
scratches, and the area was sealed off with cellophane 
and adhesive plaster. Two patients showed local and 
general reactions in twelve hours. The other 10 patients 
showed local reactions after twenty-four hours. The 
powder was then removed, but in 4 of the 10 patients 
a generalized papular rash developed in the next twenty- 
four hours on the previously affected areas. The in- 
gestion of 0.5 Gm. of sulfanilamide by 8 of these patients 
after the disappearance of all symptoms elicited by the 
scratch tests excited the reappearance of the cutaneous 
manifestation in all 8. The author recommends that 
the local application of sulfanilamide be limited to the 
treatment of cutaneous conditions for which the indica- 
tion is certain, that the treated area be inspected every 
day for signs of adverse reactions and that the treat- 
ment be discontinued immediately on the appearance of 
a local or general reaction. Goncz, Madison, Wis. 


Prryrrasis LicHENomES CHRONICA (PARAPSORIASIS 
Gutrata). A. Burrows, Proc. Roy. Soc. Med. 
38:126 (Jan.) 1945. 


The case of a boy 8 years of age is reported. He 
had suffered from a nonirritating, slowly spreading 
rash on the trunk, buttocks and proximal parts of the 
extremities for five years. The eruption was com- 
pletely unresponsive to treatment, including ultraviolet 


irradiation, Witiamson, New Orleans. 


Surgery and Orthopedics 


Errect oF ToprcAL APPLICATION OF VITAMINS AND 
Some OTHER CHEMICALS ON THE HEALING OF 
Wounps. Grosvenor W. Bissett, Arch. Surg. 
49:225 (Oct.) 1944. 
Recognizing the general growth-promoting properties 

of the vitamins, the authors studied the effects of various 

substances when applied directly to wounds. Topical 
applications were made on wounds of uniform size in 

normal rats, The substances studied were vitamins A, 

C, D and E, thiamine hydrochloride, nicotinic acid, 

riboflavin and other preparations. No definite benefit 

was derived from the use of any of these substances. 


Kaiser, Rochester, N. Y. 


“DISEASES OF CHILDREN 


Teeth and Dentistry po 
EFEC 
A Pauysictan Looxs at ScHoot DenTAL Procraysim Marc 


Grorce M. WuHeattey, Am. J. Pub. Health 33:1 
(Feb.) 1943. 


The author reviews experiences with the developmen 


TUDIES 
DEFEC 


of an economical school dental program among 6,4\(qm ibid. | 
children in eight schools for the 1937-1938 school yeali— From « 
(Astoria School Health Study). The school principal dies o 
sent a letter to the parents of each child advising thafMolars o 
the child have a dental examination. The private denfihe auth 
tists serving this area agreed to give a dental examMecen th 
ination to any child coming to their offices accompanie/ 

by a parent. In all, 5,681 pupils (88 per cent of 

total) were examined. Twenty-one per cent of th 
number examined needed no treatment. Parents 
1,859 children (29 per cent of the total) took no actioagy 2°2% 
Twelve per cent did not consult a dentist, and 17 p Healt 
cent did not obtain the recommended treatment. Privat The da 
dentists examined two thirds of the school childrejmfnited S 
registered, supplied almost three quarters of the treatfe age-' 
ment services and were responsible for 82 per cent cigpildren 
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the patients’ completing treatment. The younger th¢ 
child, the less successful was this plan. Only 56 px 
cent of the kindergarten group reached a denti 
whereas at least 90 per cent of the pupils above th¢ 
fourth grade received dental examinations. Anothe 
study is cited which indicates that this record can by 
improved by means of a personal interview with thos¢ 
parents who do not respond to a written note. Thi 
supplementary interview, with a dental hygienist o 
some school health worker, is probably necessary fo 


the younger age groups. child 
The author believes that dental examinations of schol’ D™ 
children should be done in the dentist’s office rathe Le 
than in the school, since 80 to 90 per cent of the chil 
dren will require treatment, which is usually given ings CASE 
the dentist’s office. This plan does not increase thy OF TH 
school health budget, utilizes the dentists of the com Austr 
munity in the school program, trains the pupils to seek The ar 
treatment facilities in the community and impressef 
them with the idea that payment for dental care iff... to 
worth while. 
Pratt, Gouverneur, N. Y. [ANGLE OrtHopontist] pneun 
StupIes ON THE INCIDENCE AND CAUSE oF DentA 
Derects Cuitpren. Marcu Brucker, J. | 
Research 22:107 (April) 1943. sion © 
In this study of the teeth of 5,103 public school chilfarynge 
dren of ages 5 to 15, it was found that freedom frome odon 
active caries, either by reason of adequate fillings of™me cord 
through immunity, was associated with frequent brush-fas Stay 
ing of the teeth and clean teeth. Fewer children wh 
seldom or never brushed the teeth were free of caries. 
URNS I 
Burritt, Chicago. [ANGLE OrTHODONTIST] 
Stupies ON THE INCIDENCE AND Cause oF Dental Among 
Derects IN CHILDREN. Marcu Brucker, J. Dentffhildren’ 
Research 22:309 (Aug.) 1943. x mont 
In a study of 1,634 public school children, it was childre 
found that there was more gingivitis among childreniRuse wa 
with dirty mouths than among those with clean mouths 9 mor 
The incidence of dental decay was greater than thefas hot 
incidence of gingivitis, but children with gingivitis! patie 
tended to have more cavities than children with healthyMoup, of 
gingivas. It was concluded, among other things, thatfances y 
the findings indicated no correlation between the inci-Blluloid, 


baths fre 
44 chil 


dence of caries and the incidence of gingivitis. 
Burritt, Chicago. [ANGLE OrTHODONTIST] 


é 
a 
.4 
. 
| 


ABSTRACTS FROM CURRENT LITERATURE 


rUDIES ON* THE INCIDENCE AND CAUSE OF DENTAL 
Derects IN CHILDREN: VI. Pits AND FIsSuREs. 
Marcu Brucker, J. Dent. Research 23:89, 1944. 


rUDIES ON THE INCIDENCE AND CAUSE OF DENTAL 
Derects In CHiLprREN: VII. Fissures AND CarIEs, 
ibid. 28:101, 1944. 

From clinical studies, field observations and statistical 
dies on the incidence of caries in the first permanent 


Molars of large groups of white and Negro children, 
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e author was unable to find any direct relation be- 
een the presence of defective fissures and caries. 


SanrorpD, Chicago. [ANGLE ORTHODONTIST] 


y INDEX OF THE PREVALENCE OF DENTAL CARIES IN 
ScHoo. CHILpREN. JoHN W. Kwnutson, Pub. 
Health Rep. 59:253, 1944. 


The data utilized for this study were collected by the 
nited States Public Health Service from studies on 
e age-specific prevalence of dental caries in school 
hildren of several communities. “The relationship 
tween the percentage of children of a specific age 
ith one or more carious permanent teeth (y) and the 
rerage number of carious permanent teeth per child 

of that age can be satisfactorily described by the 
uation 97 — y = 97 (0.524)*. The application of 
e equation to the problem of collecting prevalence 
ita on dental caries is discussed. In particular it is 
own that satisfactory estimates of the average number 
carious (DMF) permanent teeth per child in a com- 
unity may be obtained by determining the proportion 
children by single years of age who have one or 
ore DMF permanent teeth.” 


Lewis, Dayton, Ohio. [ANGLE OrTHODONTIST] 


CASE OF OSTEOMYELITIS OF THE ODONTOID PROCESS 
or THE Axis. F. Arpen and E. H. Derrick, M. J. 
Australia 2:487 (Nov. 4) 1944. 


The authors report the case of a child, aged 1 year 
nd 10 months, in which the pathogenesis was as fol- 
ws: tonsillitis, purulent cervical adenitis, bacteremia 


pneumothorax followed the pulmonary lesion. 

steomyelitis of the axis led to a retropharyngeal abscess 
s well as to damage to the odontoid process and a 
mneral looseness of the neighboring ligaments. Hyper- 
sion of the head at the time of opening of the retro- 
aryngeal abscess caused separation of the epiphysis of 
e odontoid, dislocation of the atlas, compression of 
ke cord and sudden death. The infecting organism 


as Staphylococcus aureus. Gonce, Madison, Wis. 


URNS IN CHILDREN—A SocrtaL GILBERTO 
Morey S., Rev. Hosp. d. Nifio 6:167 (June) 1944. 


Among 293 patients with burns admitted to the 
hildren’s Hospital (Lima, Peru) in the four years and 
x months from 1940 to June 1944, 44 deaths occurred 
children under 9 months of age. The most common 
use was burning of the bedclothes. In the age group 
9 months to 4 years, the commonest cause of burns 
as hot liquids, milk and soup. In this group were 
fl patients, with 32 deaths. In the 5 to 8 year old 
oup, of 77 children, burns were due to various sub- 
ances within reach of the investigating child, such as 
lluloid, gunpéwder and gasoline. There were 6 
ths from such burns. In the 9 to 12 year old group, 
44 children, burns were due to any and every known 
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cause—in the main to “domestic activities.” There 
were 2 deaths in this group. 

Recommendations are outlined for treatment and 


prophylaxis. Kerr, Rochester, Minn. 


Miscellaneous 


Sarcorposis oF BorcK: METABOLIC StupiEs oF 3 CASES. 
B. M. Stuart, Am. J. M. Sc. 208:717 (Dec.) 1944. 


Stuart gives a brief review of the historical, etiologic, 
pathologic and clinical aspects of sarcoidosis and 
presents 3 cases, including 2 with Heerfordt’s uveo- 
parotid syndrome. He also discusses the possibility of 
sarcoid lesions of the heart in 1 case. 

Serum acid phosphatase values in these 3 cases were 
found to be within normal limits, while serum alkaline 
phosphatase values were elevated. Other metabolic 
studies merely confirmed findings previously reported 
by other investigators. No additional information con- 
cerning the cause was revealed by these studies. 


- 


HENSKE, Omaha. 
THE CONCENTRATION OF PENICILLIN IN Various Bopy 
Fiums Durinc PeniciLLiIn THERAPY. JEAN CooKE 
and Davip Govprine, J. A. M. A. 127:80 (Jan. 13) 
1945. 


This study of concentration of penicillin in body fluids 
was carried out on 40 patients, mostly children, from 
the St. Louis Children’s Hospital. 

The concentration of penicillin in the blood is highest 
within thirty minutes after subcutaneous or intramus- 
cular injection and falls 50 per cent by the end of the 
first hour and more rapidly thereafter. Absorption is 
no slower nor more painful from subcutaneous than 
from intramuscular injection. Occasional poor clinical 
responses to therapy are observed in patients with un- 
explained low blood levels. Higher blood levels may 
be found in persons with renal insufficiency. There is 
no close correlation between dose per kilogram of body 
weight and blood level. Some cumulative effect may 
be observed. Continued intramuscular or subcutaneous 
injections at one hour intervals will give a persistent 
high blood level, and this method may be preferable to 
intravenous administration for children. 

The concentration of penicillin in subcutaneous tissues 
and serous cavities tends to approximate that in the 
blood. Large doses injected parathecally give only a 
low level in the spinal fluid. The persistence of peni- 
cillin in the spinal fluid following intrathecal injection 
depends on the dose injected. 


Barrp, Wauwatosa, Wis. 


ADMINISTRATION OF PENICILLIN BY MouTH: PRELIMI- 
NARY Report. Paut Gydrcy, H. N. VAnopecrirt, 
E:tas, L. G. Corto, F. M. Barry and 
J. ee Piccuer, J. A. M. A. 127:639 (March 17) 
1945. 


Administration of penicillin (10 to 40,000 units) by 
mouth in combination with trisodium citrate (1 to 5 
Gm.) was found to be therapeutically effective in 23 
cases of gonorrhea and in 3 of other diseases. The 
effective doses were comparable to those used generally 
for parenteral administration. The combination, ad- 
ministered orally, gave greater and more prolonged 
increase of blood levels of penicillin in the 24 patients 
studied than penicillin ingested alone. 


Barro, Wauwatosa, Wis. 
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CHAETOMIN. A NEw ANTIBIOTIC SUBSTANCE PRODUCED 
By CHAETOMIUM CocHLiopEs: II. IsoLATION AND 
CONCENTRATION. WALTER B. GEIGER, JEAN E. Conn 
and Setman A. Waxsmay, J. Bact. 48:531 (Nov.) 
1944. 


A certain strain of Chaetomium cochliodes produces 
an antibiotic substance, designated as chaetomin. It is 
highly active against gram-positive bacteria but has 
little effect on gram-negative organisms. The authors 
made a complete study of the extraction and purifica- 
tion of chaetomin and observed some of the chemical 
and biologic properties of their highly potent prepara- 
tion. They found that chaetomin is obtainable both 
from the culture filtrate and from the mycelium of 
C. cochliodes. The preparation has been found to be 
present in much larger quantities in the mycelium than 
in the culture filtrate. It is extracted from the filtrae 
by ethyl acetate and from the mycelium by acetone and 
is repurified by washing with sodium bicarbonate and 
sodium carbonate. It contains nitrogen and sulfur, but 
differs greatly in biologic activity from gliotoxin and 
penicillin. SToESsER, Minneapolis. 

METHODS OF MEASURING PENICILLIN CONCENTRATIONS 
Bopy Firums. M. M. Kuirsy and 
Lowe. A. Rantz, J. Bact. 48:603 (Nov.) 1944. 


Kirby and Rantz state that determinations of peni- 
cillin concentrations in body fluids are tedious, time 
consuming and relatively inaccurate. However, they 
are of great aid in establishing and evaluating various 
modes of administration of penicillin, for they indicate 
whether an effective concentration is present at any 
given time. Of the three methods developed in con- 
nection with the production of penicillin, the Oxford 
cup technic is the least useful clinically because the 
concentrations in body fluids are usually too small to 
produce adequate zones of inhibition. The authors feel 
that the serial dilution technic is unquestionably the 
most suitable for routine clinical use. It is relatively 
simple to perform and sufficiently accurate for most 
purposes, and the results are clearcut and reproducible. 
In their modification described in this paper, tube dilu- 
tions are substituted for serial dilutions to give greater 
- accuracy in the range of levels which usually occur 
in blood and urine. As to the turbidimetric method 
developed in their laboratory, they state that it is 
highly accurate but impractical for most purposes. Ex- 
cept for highly specialized research procedures, the 
turbidimetric technic will probably be little employed. 


Stoesser, Minneapolis. 


MIcROBIOLOGICAL ASPECTS OF PENICILLIN: VII. Bac- 
TERIAL PENICILLINASE. H. Boyp Wooprurr and 
Jackson W. Foster, J. Bact. 49:7 (Jan.) 1945. 


The authors have made extensive studies concerning 
the destruction of penicillin. They have found that the 
ability to destroy penicillin is a property widespread 
among bacteria, yeasts and fungi, aerobic spore- 
forming bacteria and certain actinomycetes being out- 
standing in this respect. The substance or enzyme 
named penicillinase, which is excreted by bacteria and 
which destroys penicillin, was studied, and its chemical 
and biologic properties were observed, together with 
experiments relating to its formation by bacteria. For 
details concerning the studies made by the authors, the 
original paper should be consulted. 


StoEsseR, Minneapolis. 
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Penicrtin: III. Tue oF 
Aqueous So.ution. Rosert G. BENEDICT, Wii 
H. Scumipt, Ropert D. and A. Py 
Oxeson, J. Bact. 49:85 (Jan.) 1945. 


In previous experiments with crude penicillin {, 
authors presented data which show that the optimy 
stability of penicillin in aqueous solution occurred 
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a pu between 5.6 and 6.1 instead of 7.0. Furthermorfl Herre 
it was expected at that time that crude penicillin wou 505 (1 
prove to be less stable than the crystalline material. The re 
the present investigations the authors employ a crystd the tre 
line sodium salt of penicillin. The initial concentrati pao: 
was of sufficient potency that reasonably accurate dete appear 
minations of the rate of decomposition could be mai nok 
The data cover a pu range of from 2.0 to 11.0 and ong ch 
temperature range of from 0 to 37 C., and they qa an, the 
presented in a series of graphs. When compared wif compar 
a solution of the crystalline salt at pu 2.0 and a ten derstan 


perature of 0 C., a partially purified solution of peri 


fections 
cillin under the same conditions was found to be le 


stable. It appears that the destruction of penicillin j - ‘au 
aqueous solution is an irreversible reaction of the fir ey occt 
order. The time required to destroy a solution , Penicill 
crystalline sodium penicillin at pa 2.0 and a temper te 


ture between — 10 and 40 C. and the rate of destruy 
tion at any chosen point during that time may be ca 
culated by the use of formulas derived from the daj 


presented: in this paper. SToESsER, Minneapolis. 
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SULFAMETHAZINE: IN ViTRO ACTION ON EN 
PATHOGENS AS ‘COMPARED WITH SULFADIAZINE A 
SULFAMERAZINE. Fritz B. SCHWEINBURG an 
I. Jacques Yetwin, J. Bact. 49:193 (Feb.) 1945. 


The authors had planned to test two new sulfonamié 
drugs, sulfapyrazine and sulfamethazine. They fou 
the output of sulfapyrazine limited, and they ther 
fore used the other sulfonamide compound, sulfameth: 
zine. This substance is dimethylsulfadiazine and i 
consequently, related not only to sulfadiazine but t 
sulfamerazine, which is monomethylsulfadiazine. Th 
studies which were carried out with sulfamethazine i 
vitro showed that the preparation was by far a mo 
effective bactericidal and bacteriostatic agent again 
Eberthella typhosa, Escherichia coli and the Salmonel 
varieties than the other sulfonamide compounds exam 
ined. A similar conclusion was drawn by the autho 
in its use against Shigella sonnei and the Hiss dysente 
strain. They found that the drug is effective in 
test tube on the typhoid-colon bacillus group in cor 
centrations which suggest that clinical applicatio 
should be attempted, especially since all other sulfo 
amide drugs offer no convincing evidence of thei 
ability to combat typhoid fever or of the chronic carrie 
state of the disease and infections with Salmonella. 


SToesser, Minneapolis. 


EXPERIENCE WITH SULFAPYRAZINE IN CHILDREN 
Harvey N. VANnpecrRiFT, J. Pediat. 25:386 (Nov. 
1944, 

1. Sulfapyrazine administered orally in a dosage 

1 grain (0.064 Gm.) per pound of body weight result 

in low blood levels which are therapeutically effectiv 

2. An increased dosage does not effectively rais 
thé blood concentration. 

3. Subcutaneous administration was effective. 

4. Spinal fluid concentrations were found to equ 
from 50 to 60 per cent of the blood level. 
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5. The only toxic reactions found in 119 infants and 
jldren treated by sulfapyrazine were 1 instance of 
oss hematuria after intravenous administration (0.84 
pr cent) and 9 of transient microscopic hematuria 
75 per cent). 


ENICILLIN: Its Use Pepratrics. E. 
HeRRELL and Rocer L. J. Kennepy, J. Pediat. 25: 
505 (Dec.) 1944. 


The results obtained following the use of penicillin 
the treatment of a variety of bacterial infections in 
t cases in the pediatric age group have been reported. 
appears that satisfactory results were noted in 45 
these 54 cases. It is evident also that the results 
ong children are as good as, if not somewhat better 
an, the results obtained after the use of penicillin in 
comparable group of infections of adults. This is 
derstandable in view of the fact that overwhelming 
fections such as bacteremia and severe cellulitis carry, 
general, higher morbidity and mortality rates when 
ese diseases occur in the older age groups than when 
ey occur among children. 
Penicillin has been used satisfactorily in the treatment 
bacteremia, severe cellulitis, acute osteomyelitis, 
eningitis, pulmonary suppurative disease, certain pyo- 
pic cutaneous infections, otitis media, actinomycosis 
da group of miscellaneous infections including septic 
thritis and ocular infections in children. 
On the basis of our present knowledge, penicillin is 
little or no value in the treatment of infections due 
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to gram-negative bacilli; including undulant fever, 
tularemia, influenza or infections owing to the colon- 
typhoid-dysentery group of organisms or to Fried- 
lander’s bacillus. Infections of the urinary tract due 
to the gram-negative organisms mentioned do not 
respond to penicillin therapy. Penicillin is of little or 
no value in the treatment of infections of the urinary 
tract due to Streptococcus faecalis. It is of no value 
in the treatment of tuberculosis, acute rheumatic fever, 
rheumatoid arthritis, ulcerative colitis, malaria or 
blastomycosis; it is likewise of no value in the treat- 
ment of leukemia and of certain cutaneous diseases, 
including lupus erythematosus and pemphigus. 
Penicillin possesses a distinct advantage over sulfon- 
amide compounds in the treatment of infections of 
infants and children not only because of its greater 
antibacterial powers but also because of the extremely 
low incidence of toxic manifestations resulting from 


its use. HerreELL, Rochester, Minn. 


PENICILLIN AND STAPHYLOCOCCUS PYOGENES. JOSEPH 
W. Bicern, Irish J. M. Sc. November 1944, p. 553; 
December 1944, p. 585. 


The authors state that penicillin is bactericidal for 
staphylococci but occasionally does not kill all of a 
broth culture. Persisting bacteria rarely exceed 1 per 
million and are believed to survive because they are 
in the nondividing or dormant form. 


SNELLING, Toronto, Canada. 
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INTERNATIONAL 


INTERNATIONAL ASSOCIATION OF PREVENTIVE 
PEDIATRICS 


President: Prof. S. Monrad, Dronning Louises Bgrne- 
hospital, Copenhagen, Denmark. 

Secretary: Dr. Daniel Oltramare, 15 Rue Lévrier, 
Geneva, Switzerland. 


INTERNATIONAL CONGRESS OF PEDIATRICS 


President: Dr. Henry F. Helmholz, Mayo Clinic, 


Rochester, Minn. 

Secretary-General: Dr. L. Emmett Holt Jr., 477 First 
Ave, New York 16. 

Canadian Committee: 

Chairman: Dr. Alan Brown, Hospital for Sick Chil- 
dren, 67 College St., Toronto. 

Secretary: Dr. H. P. Wright, 1509 Sherbrooke St. W., 
Montreal. 

Place: New York. Time: Postponed indefinitely. 


INTERNATIONAL CONGRESS FOR THE PROTECTION 
or INFANCY 


Secretary: Prof. G. B. Allaria, Corso Bramante 29, 
Torino 120, Italy. 
FOREIGN 
ARGENTINE Pepiatric Society oF Buenos AIRES 
President: Dr. Martin Ramén Arana, 1809 Rodriguez 
Pefia, Buenos Aires. 


General Secretary: Dr. Alfredo Larguia, Cerrito 1179, 
Buenos Aires. 


AssoctacAo PauLista Mepicina, Seccad DE 
PEDIATRIAS 


President: Dr. Vicente Lara. 

First Secretary: Dr. Armando de Arruda Sampaio. 

Second Secretary: Dr. Luiz Augusto Monteiro Toledo, 
Av. Brigadeiro Luiz Antonio 393, 1° Andar, Sfo 
Paulo, Brazil. 

Time: Twelfth of every month, 8:30 p. m. 


BritisH PAEDIATRIC ASSOCIATION 

President: Prof. L. G. Parsons, 58 Calthorpe Rd., Five 
Ways, Birmingham. 

Secretary: Dr. Donald Paterson, 27 Devonshire PI., 
London, W. 1. 


DanisH Pepratric Society 


President: Dr. E. Lenstrup, Copenhagen. 
Secretary: Dr. E. Gjgrup, Dronning Louises Bgrne- 
hospital, Copenhagen. 


NEDERLANDISCHE VEREENIGING voor KINDER- 
GENEESKUNDE 
President: Dr. J. H. G. Carstens, Servaasbolwerk 14*, 
Utrecht. 

Secretary: Dr. R. P. van de Kasteele, Laan van Poot 
340, ’s Gravenhage. 
Place: Different places. Time: Three times a year. 
* Secretaries of societies are requested to furnish the 
information necessary to make this list complete and to 

keep it up to date. 


Directory of Pediatric Societies * 
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SOCIEDA 


Presides 
Secretal 
Bella 
Place : 

los R 


PaEDIATRICKY SPOLOK NA SLOVENSKU 


President: Dr. A. J.C. Chura, Lazaretské 11, Bratisla 
Secretary: Dr. P. Rados, Lazaretska 6, Bratislava. 
Place: Pediatric Clinic, University Bratislava. Tims 

Six times a year. 


Presidet 
Secretat 
Paris, 
Place: | 


PALesTINE JEWISH MeEpIcAL ASSOCIATION, SECTIO) Tj 
ime 


oF PHysIciaANs oF CHILDREN’S DISEASES 


President: Prof. L. F. Meyer, 29 Toelsohn St, T 
Aviv. 


Presides 
Secretary: Dr. A. Briinn, 9 Maazestre, Tel Aviv. 1132, 
Secretar 
Roya Socrery or Mevictne, SECTION For THE Video. 
Stupy or DiszasE IN CHILDREN 
President: Prof. Norman Capon, 49A Rodney 
Liverpool, England. 
Secretary: Dr. J. N. O’Reilly, 46 Harley St., Lond has 
W. 1, England. 
Place: 1 Wimpole St., London. Time: Fourth 
of each month, 4:15 p. m. Roche 
Secretar 
SocrepaD CUBANA DE PEDIATRIA Memp 
President: Dr. Teodosio Valledor Campo, Habana. 
Secretary: Dr. Carlos Hernandez Miyares, Hospit . 
Presider 


Nuestra Sefiora de las Mercedes L y 21, Apartad 
2430, Habana. 

Place: CAtedra de Clinica Infantil, Hospital 
Sefiora de las Mercedes y Hospital Municipal ¢ 
Infancia, Habana. Time: Last Wednesday of ev 
month. 


SocrepaD EcuATORIANA DE PEDIATRIA 
President: Dr. Francisco de Icaza Bustamente. 
Secretary: Dr. M. I. Gémez Lince, P. O. Box & 

Guayaquil. 


SocrepAD MEXICANA DE PEDIATRIA 
President: Dr. Fernando Lépez Clares, 12/a. Medel Wave; 
191, Mexico. 
Secretary: Dr. Jesus Gémez Pagola, Versalles ( 
Mexico. Presiden 
Roche 
SocrEDAD DE PEDIATRIA DE CORDOBA re 
President: De. Joan Francisco Herrera, 
Argentina. Cans 
Secretary: Dr. Bernardo Serebrinsky, Dean Funes 20) 
Esq. Ocafia (N.), Cérdoba, Argentina. Presiden 
Ontari 
SocreDAD DE Pepratria pE SANTIAGO DE CuBA Becretar, 
President: Dr. Antonio Béguez César, Sagarra 1!) 67 Co 
Santiago de Cuba. 
Secretary: Dra. Susana Texidé Vaillant, Padre Pio — 
57, Santiago de Cuba. Buffal, 


Place: Colegio Médico. Secretar 


Philad 


‘ 
| 
Bik 
ecretar 
Evans 
18, 19 
egion 
Time: 
egion 
1945. 
Aw 
airma 
4 


x 
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les 6 


VENEZOLANA DE PUERICULTURA Y PEDIATRIA 


President: Dr. Pedro J. Alvarez. 

Kecretary: Dr. Ernesto R. Figueroa, 3a Avenida 10, 
Bella Vista, Caracas; 

Place: Hospital Municipal de Nifios Jose Manuel de 
los Rios, Caracas. 


Société pe PépraTRIE DE Paris 


President: Dr. Leveuf, Paris, France. 

Secretary: Dr. Jean Hallé, 10 bis Rue Pré aux Clercs, 
Paris, France. 

Place: Hépital des Enfants Maladies, 149 Rue de Sévres. 
Time: 4:30 p. m., third Thursday of every month. 


Urucuayan Society or 


President: Dr. José Alberto Praderi, Eduardo Acevedo 
1132, Montevideo. 

Secretary: Dr. Héctor Fossatti, Durazno 1882, Monte- 
video. 

Place: Club Medico del Uruguay, Avenida Agraciado 
1464 (Piso 13), Montevideo. 


NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC 
ASSEMBLY, SECTION ON PEDIATRICS 


airman: Dr. John Aikman, 184 Alexander St., 
Rochester, N. Y. 
Secretary: Dr. Gilbert J. Levy, 188 S. Bellevue Bivd., 
Memphis, Tenn. 


AMERICAN ACADEMY OF PEDIATRICS 


President: Dr. Joseph S. Wall, 1864 Wyoming Ave. 
N. W., Washington, D. C. 

Secretary: Dr. Clifford G. Grulee, 636 Church St., 
Evanston, III. 

Place: Book-Cadillac Hotel, Detroit. Time: Jan. 15- 
18, 1945. 

Region I. Place: Hotel Pennsylvania, New York. 
Time: April 2-4, 1946. 

Region II. Place: Cincinnati, Ohio. Time: Nov. 14, 
1945. 


AMERICAN HospitaL ASSOCIATION, CHILDREN’S 
SECTION 


airman: Dr. Joelle C. Hiebert, 299 Main St., Lewis- 
ton, Maine. 
Secretary: Dr. W. Franklin Wood, McLean Hospital, 
Waverly, Mass. 


AMERICAN PEDIATRIC SOCIETY 


President: Dr. C. Anderson Aldrich, Mayo Clinic, 
Rochester, Minn. 

Secretary-Treasurer: Dr. Hugh McCulloch, 325 N. 
Euclid Ave., St. Louis 8. 


CANADIAN SOCIETY FOR THE Stupy or DISEASES 
or CHILDREN 


President: Dr. H. S. Little, 300 Dufferin Ave., London, 
Ontario, 

pecretary-Treasurer: Dr. Elizabeth Chant Robertson, 
67 College St., Toronto 2. 


Socrery ror Pepiatric RESEARCH 


President: Dr. Edward M. Bridge, 219 Bryant St., 
Buffalo, N. Y. 

Necretary: Dr. Mitchell I. Rubin, 1740 Bainbridge St.. 
Philadelphia 46. 


DIRECTORY 


SECTIONAL 
INTERMOUNTAIN PepraTric Socitty 


President: Dr. Robert Alway, University of Utah 
School of Medicine, Salt Lake City 2. 
Secretary-Treasurer: Dr. L. Paul Rasmussen, 1020 
Boston Bldg., Salt Lake City 1. 
Place: Salt Lake City General Hospital. Time: First 
Thursday of each month, 8 p. m. 


New Encianp Pepratric Society 


President: Dr. William P. Buffum, 122 Waterman St., 
Providence, R. IL. 
Secretary-Treasurer: Dr. James Marvin Baty, 1101 
Beacon St., Brookline, Mass. 
Place: Boston Medical Library. Time: Three meetings 
a year, occurring from September to May. 


Nortu Paciric Pepratric Society 


President: Dr. M. L. Bridgeman, 1020 S. W. Taylor 
St., Portland, Ore. 
Secretary: Dr. C. G. Ashley, 833 S. W. llth Ave. 
Portland, Ore. 


NorTHWESTERN PEDIATRIC SOCIETY 


President: Dr. George B. Logan, 102 Second Ave. 
S. W., Rochester, Minn. . 
Secretary-Treasurer: Dr. Northrop Beach, 1009 Nicollet 
Ave., Minneapolis. 
Place: Minneapolis, St. Paul, Duluth and Rochester. 
Time: January, April, July and October. 


Rocxy Mountain Pepratric Society 


President: Dr. G. R. Fisher, 23 E. Pikes Peak Ave., 
Colorado Springs, Colo. 
Secretary: Dr. Joseph H. Lyday, 1850 Gilpin St., 
Denver. 


SouTHERN MeEpicaL AssoctaTION, SECTION 

OF PEDIATRICS 

Chairman: Dr. William Weston Jr., 1428 Lady St., 
Columbia, S. C. 
Secretary: Dr. Angus McBryde, 604 W. Chapel Hill 
St., Durham, N. C. 


STATE 
ALABAMA Pevratric SocIETy 


President: Dr. Jerome C. Chapman, 2160 Highland 
Ave., Birmingham. 
Secretary-Treasurer: Dr. Ruth Berrey, 2021-6th Ave. 
N., Birmingham. 


ArIzoNA Pepratric SoOcIETY 


President: Dr. Vivian Tappan, San Clemente, Tucson. 
Secretary: Dr. Hilda Kroeger, Arizona State Health 
Dept. (Maternal and Child Welfare Division), Phoenix. 


ARKANSAS STATE PEDIATRIC ASSOCIATION 


Chairman: Dr. C. B. Billinsgsley, 1425 N. 11th St., 
Fort Smith. 
Secretary: Dr. R. E. Weddington, 1425 N. 11th St. 
Fort Smith. 


CALIFORNIA STATE Mepicat Society, SEcTION 
ON PEDIATRICS 


Chairman: Dr. Charles W. Leach, 2000 Van Ness Ave., 
San Francisco 9. 
Secretary: Dr. Chester I. Mead, 1930 Truxton Ave., 
Bakersfield. 
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Frormpa STATE Peptratric Society 


President: Dr. Ludo Von Meysenbug, Box 3356, Day- 
tona Beach. 

Secretary: Dr. Robert Blessing, 409 Blount Bldg., Ft. 
Lauderdale. 

Place: Concurrent with state association meeting at 
time of convention. 


Gerorcia Pepratric Society 


President : Dr. Ruskin King, 10 W. Taylor St., Savannah. 
Secretary-Treasurer: Dr. Don F. Cathcart, 478 Peach- 
tree St. N. E., Atlanta. 


HEZEKIAH BEARDSLEY PEDIATRIC CLUB 
or CONNECTICUT 


President: Dr. Edward T. Wakeman, 129 Whitney 
Ave., New Haven. 

Secretary: Dr. Herman Yannet, Southbury Training 
School, Southbury. 

Time: Three meetings a year. 


STATE Mepicat Society, SECTION 
ON PEDIATRICS 


Chairman: Dr. Craig D. Butler, 715 Lake St., Oak Park. 
Secretary: Dr. A. J. Fletcher, 139 N. Vermilion, 
Danville. 


INDIANA STATE PEDIATRIC SOCIETY 


President: Dr. K. T. Knode, 1105 E. Jefferson Bldg., 
South Bend. 

Secretary-Treasurer: Dr. Mathew Winters, 621 Hume 
Mansur Bldg., Indianapolis. 

Time: Two meetings a year. 


Iowa Pepratric Society 


President: Dr. Mark L. Floyd, ‘Children’s Hospital, 
Iowa City. ; 
Secretary-Treasurer: Dr. James Dunn, Davenport Bank 


Bldg., Davenport. 


Mepicat Society oF STATE oF NEW York, SECTION 
ON PEDIATRICS 


Chairman: Dr. Carl H. Laws, 12 Pierrepont St., 
Brooklyn, N. Y. 

Secretary: Dr. George R. Murphy, 292 Madison Ave., 
New York. 

Place: Same as State Society. Time: Same as State 
Society. 


MeEpICcAL SociETY OF THE STATE OF PENNSYLVANIA, 
Pepiatric SECTION 


Chairman: Dr. Elwood W. Stitzel, 403 Central Trust 
Bldg., Altoona, Pa. 

Secretary: Dr. P. F. Lucchesi, Philadelphia Hospital, 
Philadelphia. 


MicHIGAN STATE Society, 
PEDIATRIC SECTION 


Chairman: Dr. Donald J. Barnes, 3001 W. Grand Bivd., 
Detroit, Mich. 

Secretary: Dr. Mark F. Osterlin, Central Michigan 
(Children’s Clinic, Traverse City. 

Place: Detroit. Time: September 1945. 


Mississipp1 STATE PepIatric 


President: Dr. Harvey F. Garrison Jr., 315 E. Capitol 
Jackson. 

Secretary: Dr. Guy Verner, 126 N. Congress St., 

Jackson. 


AMERICAN JOURNAL OF 


DISEASES OF CHILDREN 


NEBRASKA PEDIATRIC SOCIETY 


President: Dr. John L. Gedgoud, University of Ny 
braska Hospital, Omaha. 

Secretary-Treasurer: Dr. Gerald C. O’Neil, 640 C; 
National Bank Bldg., Omaha. 

Place: As announced by committee. Time: Thiri 
Thursday of each month from October to June, in 
clusive. Dinner at 6 p. m. 


Presider 
Toror 
Secretal 
Canad 
Place: . 
of eac 


New Hampsuire Pepratric Society 
President: Dr. MacLean J. Gill, 14 N. State § 


Concord. Presider 
Secretary-Treasurer: Dr. Ursula G. Sanders, 46 Pleas New 
ant St., Concord. pecretar 
Time: Twice yearly. New 
lace : 
NortH Carotina Pepratric Society Conco 
President: Dr. Arthur H. London Jr., 1105 W. Mai ©X°e?* 
St., Durham. 
Secretary: Dr. Jay M. Arena, Duke Hospital, Durha 
NorTHERN CALIFORNIA PEDIATRIC SOCIETY 
President: Dr. John Mott Rector. Fecretar 
Secretary: Dr. George Bates, 490 Post St., Sal Brook 
Francisco. Dieses 
Place: San Francisco. Time: Second Thursday of Wedn 
February, April, September and November. Augus 
OKLAHOMA STATE PepraTRIC SOCIETY 
President: Dr. G. R. Russell, 604 S. Cincinnati Ave 
Tulsa. residen 
Secretary: Dr. Luverne Hays, 108 W. 6th St. Tulsgm Buffal 
Place: With Oklahoma State Medical Associationg*c'etat 
Time: Annual Meeting. Buffal 
Place: 
SoutH CaroLinA Pepiatric SocIETY p. m., 
President: Dr. Lonita Boggs, 301 E. Coffee St., Greene © Ju" 
ville. 
Secretary-Treasurer: Dr. Hilla Sheriff, 429 Wad 
Hampton Office Bldg., Columbia 10. ppresiden 
ecretar: 
Texas Pepratric Society Albany 
President: Dr. F. H. Lancaster, 4409 Fannin StjPlaces: 
Houston. Tuesd 
Secretary-Treasurer: Dr. John E. Ashby, 3610 Fair 
mount Ave., Dallas. 
VircintA Pepratric Society 
President: Dr. L. E. Sutton Jr., Medical College Ho Baas 
pital, Richmond. Chicas 
Secretary: Dr. Emily Gardner, 1100 W. Franklin S miss : 
Richmond 20. hes 
Ave, 
West Vircinia State Mepicat Society, 
SECTION ON PEDIATRICS 
President: Dr. Andrew Amick, 1021 Quarrier Stj@Presiden’ 
Charleston. Cin¢in1 
Secretary: Dr. A. A. Shawkey, Professional Bldgecretary 
Charleston. Cincins 
Place: 
LOCAL Time: 
ACADEMY OF MEDICINE OF CLEVELAND 
Peptatric SECTION 
Chairman: Dr. Charles L. Ruggles, 10515 CarnegiffPresident 
Ave., Cleveland. Dallas 
Secretary: Dr. Walter Heymann, 2103 Adelbert Rd,g¢ecretary 
Cleveland. fort PI 
Place: Cleveland Medical Library Bldg. Time: 8: !5jPlace: 
p. m., October, December, February and April. and fo 
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DIRECTORY 


ACADEMY OF MEDICINE, TORONTO, 
SECTION OF PEDIATRICS 


President: Dr. John M. Ross, 530 St. Claire Ave. W., 
Toronto, Canada. 

Secretary: Dr. J. H. Ebbs, 13 Queen’s Park, Toronto, 
Canada. 

Place: Academy of Medicine. Time: Third Thursday 
of each month. 


Bronx Pepratric Society 


resident: Dr. Jacob H. Turner, 121 W. 197th St. 
New York. 

Secretary: Dr. Harry S. Pizer, 1726 Davidson Ave., 
New York. 

lace: Concourse Plaza Hotel, 161st St. and Grand 
Concourse. Time: Second Wednesday of each month, 
except June, July, August and September. 


BROOKLYN ACADEMY OF PEDIATRICS 


resident: Dr. Kenneth G. Jennings, 159 Midwood St., 
Brooklyn. 

Secretary: Dr. Joseph Battaglia, 713 Bushwick Ave., 
Brooklyn 21. 

Place: Granada Hotel. Time: 8:45 p. m., fourth 

Wednesday of each month except May, June, July, 

August and September. 


BuFFaLo Pepratric Society 


resident: Dr. A. Wilmot Jacobsen, 187 Bryant St., 
Buffalo, N. Y. 

Secretary: Dr. Richard A. Downey, 786 Forest Ave., 
Buffalo 9, N. Y. 

Place: Children’s Hospital, 219 Bryant St. Time: 8: 30 

p. m., first Monday of each month from September 

to June. 


CENTRAL New Pepiatric 
President: Dr. Arthur W. Benson, 2 St. Pauls St., Troy. 


ecretary: Dr. Frank J. Williams, 58 S. Swan St., 
Albany. 
Places: Various cities in New York. Time: Third 


Tuesday of April and October. 


Cuicaco Pepiatric SOcIETy 


resident: Dr. Louis W. Sauer, 636 Church St., Evans- 
ton, Ill. 

secretary: Dr. Henry G. Poncher, 1819 W. Polk St., 
Chicago 12. . 

: Children’s Memorial Hospital, 707 Fullerton 

Time: Third Tuesday of each month. 


CINCINNATI PEDIATRIC SOCIETY 


resident: Dr. Theodore K. Selkirk, 3605 Edwards Rd., 
Cin¢innati. 

becretary: Dr. John H. Hunt, Kemper Lane Bldg., 
Cincinnati. 

Place: Children’s Hospital, Elland Ave., Cincinnati. 
Time: On call. 


DaLiLas SOCIETY 


resident: Dr. Robert A. Knox, 3701 Fairmount Ave., 
Dallas 4, Texas. 

becretary-Treasurer: Dr. Gladys J. Fashena, 4585 Bel- 
fort Pl, Dallas 4, Texas. 

lace: ‘Children’s Medical Center: Time: 1 p. m., second 
and fourth Saturdays of each month. 
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Detroir Pepratric Society 


President: Dr. Philip J. Howard, 2977 W. Grand Blvd., 
Detroit, Mich. 

Secretary: Dr. John C. Montgomery, 564 Fisher Blidg., 
Detroit 2, Mich. 

Place: Wayne County Medical Society. Time: 8:30 
p. m., second Wednesday of each month, four meet- 
ings a year. 


Futton County Menprcat Society, PEDIATRICS 
Section (ATLANTA, Ga.) 


Chairman: Dr. Don F. Cathcart, 478 Peachtree St. 
N. E., Atlanta. 

Secretary: Dr. Harry Lange, 478 Peachtree St. N. E., 
Atlanta. 

Place: Academy of Medicine, 38 Prescott St. N. E. 
Time: Second Thursday of each month from October 
to April, 8 p. m. 


Houston Peptatric Society 


President: Dr. Raymond Cohen, 2300 Caroline St., ~ 
Houston, Texas. 

Secretary: Dr. Betty Moody, 
Houston, Texas. 

Place: College Inn, Houston. 
of each month. 


526 Richmond Rd., 


Time: Fourth Monday 


Kansas City (Missourt) Pepratric Society 


President: Dr. Edwin H. Schorer, 1103 Grand Ave., 
Kansas City. 
Secretary: Dr. H. E. Petersen, Kirkpatrick Bldg., St. 
Joseph, Mo. 
Place: Kansas City General Hospital. Time: On call. 
Los ANGELES County MEDICAL ASSOCIATION, 
PEDIATRIC SECTION 


President: Dr. Milo B. Brooks, 1033 Gayley Ave. W., 
Los Angeles. 

Secretary-Treasurer: Dr. Elena Boder, 1830% Lucille 
Ave., Los Angeles 26. 

Place: Los Angeles County Medical Headquarters, 1925 
Wilshire Blvd. Time: Second Monday of February, 
April, June, October and December. 


MEDICAL SOCIETY OF THE COUNTY OF KINGS AND 
THE ACADEMY OF MEDICINE OF BROOKLYN, 
PEDIATRIC SECTION 


President: Dr. Abraham M. Litvak, 1145 Eastern Park- 
way, Brooklyn. 

Secretary: Dr. Harold Levy, 750 St. Marks Ave 
Brooklyn. 

Place: 1313 Bedford Ave., Brooklyn. Time: 9:00 p.m 
fourth Monday of each month, October to Apri. 
inclusive. 


MepicaL Society OF THE COUNTY OF QuEENs, 
SECTION ON PEDIATRICS 


Chairman: Dr. Meyeron Coe, 217-02-9lst Ave., Queens 
Village, N. Y. 

Secretary-Treasurer: Dr. Edith A. Mittell, 144-38th 
Ave., Flushing, N. Y. 

Place: Queens County Medical Bldg., Forest Hills, 
N. Y. Time: Third Monday of October, January, 
March and May. 
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Mepicat Society oF THE District or CoLUMBIA, 
SECTION ON PEDIATRICS 

President: Dr. Harry A. Spigel, 2647 Connecticut Ave., 
Washington, D. -C. 

Secretary-Treasurer: Dr. Perry W. Gard, 2520 Wood- 
ley Rd., Washington, D. C. 

Place: Medical Society Bidg., 1718 M St. N. W. Time: 
8 p. m., fourth Thursday of every month. 


Mempuis Pepratric Society 


President: Dr. W. L. Rucks, 1074 Madison Ave., 
Memphis, Tenn. 

Secretary-Treasurer: Dr. Harry J. Jacobson, 1193 
Madison Ave., Memphis, Tenn. 


Mitwaukee Pepratric Society 

President: Dr. M. G. Peterman, 411 E. Mason St., 
Milwaukee 2. 

Secretary-Treasurer: Dr. B. J. Malnekoff, 3213 N. 
Marietta Ave., Milwaukee 11. 

Place: Milwaukee Children’s Hospital. Time: Second 
Wednesday in February, April, June, October and 
December. 


New Yorx Acapemy or MeEpicing, SECTION 
OF PEDIATRICS 

Chairman: Dr. Alfred E. Fischer, 73 E. 90th St., New 
York. 

Secretary: Dr. Robert O. Du Bois, 122 E. 76th St., 
New York. 

Place: New York Academy of Medicine, 2 E. 103d St. 
Time: Second Thursday of each month from October 
to May, inclusive, 8:30 p. m. 


NorTHERN CALIFORNIA Pepiatric Society 
President: Dr. John Mott Rector, 2000 Van Ness Ave., 
San Francisco. 
—t* Dr. George Bates, 490 Post St., San Fran- 
cisco 2. 
Place: San Francisco. Time: Second Thursday of 
February, April, September and November. 


OxtaHoma City Pepiatric Society 
President: Dr. William M. Taylor, 62544 N. W. 10th 
St., Oklahoma City. 
Secretary: Dr. Jeanne Shotstall, 62534 N. W. 10th St., 
Oklahoma City. 
Place: Oklahoma Club. Time: Third Thursday of 
each month. 


PHILADELPHIA SOCIETY 

President: Dr. Ruth Hartley Weaver, 1719 Rittenhouse 
St., Phi'adelphia. 

Secretary: Dr. Sherman Little, 1740 Bainbridge St., 
Philadelphia 46. 

Place: College of Physicians, 19 S. 22d St. Time: 
8:30 p. m., second Tuesday in October, December, 
February and May. 


PrirtspurcH Peptatric Society 

President: Dr. Elwood Stitzel, 403 Central Trust Bldg., 
Altoona, Pa. 

Secretary-Treasurer: Dr. C. J. Stoecklein, Medical 
Arts Bldg., Pittsburgh 13. 

Place: Pittsburgh Academy of Medicine. Time: Sec- 
ond Friday, alternate months from October to June 
inclusive. 


DISEASES OF CHILDREN 


Pucet Sounp Pepratric Society 


President: Dr. D. M. Dayton, 740 St. Helens Ave, 
Tacoma. 

Secretary: Dr. W./ B. Chesley, 1306 Madison S, 
Seattle 4. 

Place: College Club. Time: Third Friday of each 
month from September to June at 6:30 p. m. 


Ricumonp Peptatric Society 


President: Dr. T. Stanley Meade, 913 Floyd Ave, 
Richmond, Va. 

Secretary-Treasurer: Dr. Edwin L. Kendig Jr., 828 W. 
Franklin St., Richmond 20, Va. 

Place: Richmond Academy of Medicine, 1200 E. Clay 
St. Time: 8 p. m., third Thursday of each month 
except June, July and August. 


RocHesTer Pepiatric 


President: Dr. William L. Bradford, 260 Crittende 
Bivd., Rochester 7, N. Y. 
Secretary-Treasurer: Dr. Donald D. Posson, 222 Chil 
Ave., Rochester 11, N. Y. 

Place: Rochester Academy of Medicine or arrangemen 
by program committee. Time: Third Friday of eact 
month from October to May. 


St. Louis Pepratric Society 


President: Dr. Joseph C. Jaudon, 337 N. Euclid Av 
St. Louis. 

Secretary-Treasurer: Dr. Gilbert B. Forbes, 500 
Kingshighway, St. Louis. 

Place: Branscome Hotel. Time: 7:00 p. m., third 
Thursday of each month from November to June. 


SOUTHWESTERN Peptatric Society 


President: Dr. William Belford, 420 Walnut St., Sa 
Diego, Calif. 

Secretary: Dr. Robert J. Dostal, 710 Wilshire Blvi 
Santa Monica, Calif. 

Place: University Club of Los Angeles. Time: Firs| 
Wednesday in January, March, May, September ani 
November. 


UNIVERSITY OF MICHIGAN PEDIATRIC AND INFEC- 
tious Disease Society 


President: Dr. Park Bradshaw, Muskegon, Mich. 

Secretary: Dr. Harry A. Towsley, University of Mich 
igan, Department of Pediatrics and Communicablt 
Diseases, Ann Arbor, Mich. 


WestcHester County Mepicat Society, 
Section (New York) 


President: Dr. John B. Ahouse, 27 Ludlow St., Yonke 
N. Y. 

Secretary-Treasurer: Dr. Elvira Ostlund, 64 Highlas 
Rd., Rye, N. Y. 

Place: Hospitals of Westchester County. Time: Thir 
Thursday in November, January, March and May: 
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The asterisk (*) preceding the page number indi- 
cates an original article. Subject entries are made 
for all articles. Author entries are made for original 
articles and society transactions. Book Reviews, 
Obituaries and Society Transactions are indexed 
under the ‘letters B, O and S, respectively. 


Abdomen: See also Gastrointestinal Tract; Peri- 
toneum 
pain in children, 375 
pain in children due to allergy, 375 


Abnormalities and Deformities: See also Hyper- 
trophy; Monsters; Twins; and under names of 
diseases, organs and regions, as Cranium; Ex- 
tremities; Heart; Nose; Retina; Spine; etc. 

congenital defects following maternal rubella, *301 

congenital malformations induced by maternal 
nutritional deficiency, 119 

diagnostic classification of patients with mental 
deficiency; distribution of 1,330 institutionalized 
patients, with review of incidence of convulsive 
and noncerebral developmental anom- 
alies, 


Abscess: See under names of organs and regions, 
as Spinal Cord; etc. 
Accommodation: See Byes, 

refraction 


—* See Choline and Choline Deriva- 
ves 


accommodation and 


Acid, Ascorbic: See Ascorbic Acid 
Cevitamic: See Ascorbic Acid 
Citr'c: See Citrates 
Fatty: See Blood, fats and lipoids 
Nicotinic: See Nicotinic Acid 
Pantothenic: See Vitamins, B 


Acridine Dyes, Therapy: See Malaria 


Actinomyces, effects of penicillin, clavacin 
streptomycin on tetanus toxin, 122 


Ae See Eyes, accommodation and refrac- 
n 


and 


Adenohypophysis: See Pituitary Body 
Adipose Tissue: See Obesity 


Adiposogenital Syndrome: See Laurence-Moon-Biedl 
Syndrome 


Adolescence, Precocious: See Puberty 


Adrenal Preparations; cerebrovascular accidents fol- 
lowing epinephrine injections, 126 
clinical actions of ethylnorsuprarenin, 52 


Adrenalectomy: See under Adrenals 


Adrenals, cause of abnormal retention of ingested 
water in adrenalectomized rats, 250 
diseases; precocious skeletal development, 382 
hypersensitivity of adrenalectomized rats to vas- 
cular stress, 250 
maintenance of muscle glycogen in fasted hypo- 
physectomized-adrenalectomized rats, 51 


Aeronautics: See Aviation and Aviators 


Age as factor in streptococcosis, 47 
nutrition studies on children living at home; calory 
ree on basis of age from 1 through 10 years, 


Agglutinins and Agglutination: See also Antigens 
and Antibodies; Blood, groups; Immunity; etc. 
autohemagglutinins—‘“cold agglutinins,” 247 
cold agglutinins as cause of hemolysis in erythro- 
blastosis neonatorum, 253 
experience with slide agglutination and capillary 
precipitin methods for typing hemolytic strepto- 


cocci, 43 
study of agglutinin response in patients with 
meningococcic meningitis, 245 


Air Passages: See Respiratory Tract 

Albright’s Syndrome: See Osteitis fibrosa 
Albumin: See under Blood, proteins; Proteins 
Allergens: See Anaphylaxis and Allergy 


Allergy: See Anaphylaxis and Allergy; 
Food, allergy; Hay Fever; etc. 


Alopecia, possibly due to ichthyosis, 51 
Alpha Tocopherol: Vitamins, E 


Altitude, results obtained in treatment of whooping 
cough by high altitude changes by airplane, 47 


Amaranthus Flavus: See Fruits and Vegetables 
Amentia: See Feeblemindedness; Idiocy 


American Board of Pediatrics, Inc.; announcement 
of certification in allergy, 242 


American Journal of Diseases of Children, request 
for back issues, 360 


Amino Acids: See Nitrogen; Proteins 


Anaphylaxis and Allergy: See also Asthma; Food. 

allergy; Hay Fever; etc. 

announcement of certification in allergy, by 
American Board of Pediatrics, Inc., 242 

endocrine allergy; allergic sensitivity to endog- 
enous hormones, 3 

evaluation of histamine intradermal test 
eral indicator of allergy, 384 


Andersen, D. H.: Celiac syndrome; dietary therapy 
for congenital pancreatic deficiency, *100 


Anderson, J.: Human milk studies; ascorbic acid 
and dehydroascorbic acid in colostrum and ma- 
ture human milk, *176 


Anderson, N. A.: Causes of prematurity; influence 
of maternal illness on incidence of prematurity ; 
employment of new criterion of prematurity for 
Negro race, *314 

Causes of prematurity; influence of syphilis on 
incidence of prematurity, *318 

Androgens, effects of testosterone and testosterone 
propionate on renal functions in man, 251 

Anemia, case of dyshemopoietic anemia with megalo- 
blastic marrow and normocytic blood picture 
responding to liver therapy, 49 

Hemolytic, of Newborn: See Erythroblastosis, 


‘eta 
massive infection with Trichuris trichiura in 
children; report of 4 cases, with autopsy, *19 
sickle cell; depressant effects of high concentra- 
tions of inspired oxygen on erythrocytogenesis ; 
observations on patients with sickle cell anemia 
with description of observed toxic manifestations 
of oxygen, 247 
splenic; acute Gaucher’s disease in infant, 125 
Anencephaly: See Monsters 
Aneurysm; multiple congenital arteriovenous aneur- 
ysms in pulmonary circulation, 369 
Angina: See Throat; Tonsils 
Vincent’s: See Fusospirochetosis 
Angiocardiography: See Cardiovascular System 
Angioma of retina, 383 
Anodontia: See Teeth 
Anomalies: See Abnormalities and Deformities; and 
under names of organs and regions 
Anopheles: See Malaria 
Anoxia: See Oxygen, deficiency 
Anthropometry: See Body; Children; Growth; etc. 
Antibioties : See Actinomyces; Fungi, culture’ 
Patulin; Penicillin; ete. 


Asthma ; * 


as gen- 
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Antibodies: See Antigens and Antibodies 


Antigens and Antibodies: See also Agglutinins and 
Agglutination; Blood, groups; Immunity; and 
under specific antigens and reactions, as Pneu- 
mococci; Whooping Cough; etc. 

nutritional aspects of globulin metabolism, 361 
quantitative relations between horse hemoglobin 
= antihemogiobin; condition of antigenicity, 


Antiserum: See Diphtheria; etc. 
Antithrombin: See Blood, coagulation 


* Antitoxin: See under Diphtheria; Scarlet 
Staphylococci; Tetanus; Whooping Cough 


Anuria: See Urination 


Aorta, Aneurysm: See Aneurysm 
coarctation; clinical and roentgenologic analysis 
of 13 cases, 246 
coarctation, or stenosis of isthmus of aorta, 370 
congenital subaortic stenosis, 49 


Apnea Neonatorum: See Asphyxia 
Apparatus: See Instruments 


Appendicitis, acute, in infants, 249 
and diverticulitis in 26 month old girl, 126 
statistical survey in children, 249 


Arbelo Curbelo, A.: Contribution to knowledge of 
Laurence-Moon-Biedl syndrome; 3 cases of 
monstrous infantile obesity, *9 


Ariboflavinosis: See under Riboflavin 


Armed Forces Personnel: See Military 
Naval Medicine; etc. 


Armies: See Military Medicine 
Arms: See Extremities 


Arsenic and Arsenic Compounds; spontaneous de- 
velopment of arsenic-resistance in Trypanosoma 
equiperdum and its mechanism, 43 

Therapy: See Syphilis 


Arteries: See Aneurysm; Aorta; Blood, pressure; 
Embolism; Thrombosis; Vasomotor System; etc. 


Arthritis; acute polyarthritis in Queensland, 382 
Arthropods, arthropod-borne diseases, 48 


Ascites: See also Peritoneum, tuberculosis 
chylothorax and chyloperitoneum in infant, 249 


Ascorbic Acid: See also Scurvy 

effect of sunshine on ascorbic acid and_ ribo- 
flavin content of milk, 243 

effects of light intensity, day length, temperature 
and other environmental factors on ascorbic 
acid content of tomatoes, 243 ; 

human milk studies; ascorbic acid and dehydro- 
ascorbic acid in colostrum and mature human 
milk, *176 

minimum requirements of man for vitamin C and 
other vitamins, 44 

relationship between spontaneous allergic condi- 
tions and ascorbic acid; experiment employing 
skin tests and ascorbic acid on subjects with 
hay fever, 383 

variation in requirements for saturation of 9 
normal young women, 243 

vitamin C economy in human subject, 44 


Ash, R.: Precordial leads in childhood; comment 
on presence of double upward deflections in 
— from sternal region of normal children, 


Asphyxia: See also Respiration 
alterations in brain structure after asphyxiation 
at birth; experimental study in guinea pig, 120 
neonatorum, 364 
neonatorum, review of old and modern treatment, 


Fever ; 


Medicine ; 


Asthma: See also Anaphylaxis and Allergy 
cerebrovascular accidents following epinephrine in- 
jections, 126 
clinical actions of ethylnorsuprarenin, 52 
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Asthma—Continued 
studies in asthmatic children, 


program for care and rehabilitation of asthmatic 
children, 360 


Atabrine, Therapy: See Malaria 


Atelectasis: See Lungs, collapse 


Atlas and Axis; osteomyelitis of odontold process 
of axis, 384 


wea: See Anaphylaxis and Allergy; Asthma; Hay 
ever 


Atresia: See under Bile Ducts; Esophagus; Lungs; 


ete. 


Atrophy: See under names of organs and regions 
Infantile: Sée Celiac Disease 


Muscular: See Dystrophy, muscular 
Autohemagglutinins: See Agglutinins and Agglutina- 
tion 


Autopsies, studies on streptococci (‘enterococci’) of 
Lancefield group D; recovery of Lancefield group 
D streptococci from antemortem and postmortem 
cultures from infants and young children, *207 


Aviation and Aviators; ‘explosive’ outbreak of 
hemolytic streptococcic tonsillitis on R. A. 
station, 372 


Avitaminosis: See under Vitamins; and under names 
of deficiency diseases, as Scurvy; etc. 


Axis: See Atlas and Axis 


BC G: See Tuberculosis 


Bacilli: See Bacteria 


Bacteremia: See under _ Influenza; 
Staphylococci; Streptococci; etc. 


Bacteria: See also Diphtheria; Meningococet; 
Pneumococei ; Tubercle Bacilli; Typhoid ; 
Viruses ; ete, 

bacterial destruction of nicotinic acid, 44 

Bordet-Gengou: See Whooping Cough 

Calmette-Guérin: See Tuberculosis 

Cholerae Suis: See under Salmonella 

Corynebacteria: See under Diphtheria 

Diphtheria: See under Diphtheria 

Dysentery: See Dysentery 

enterococci; studies on _ streptococci (‘‘entero- 
cocci”) of Lancefield group D; recovery of 
Lancefield group D streptococci from antemortem 
and postmortem cultures from infants and young 
children, *207 

enterococci; studies on _ streptococci 
cocci”) of Lancefield group D; serolo; 
biochemical characteristics, *93 

Flexner’s: See Dysentery 

Fusiformis: See Fusospirochetosis 

Hemophilus: See Meningitis, influenzal; Whoop- 
ing Cough 

Influenza: See Meningitis, influenzal 

Meningococci: See Meningococci 

Pertussis: See Whooping Cough 

Pfeiffer’s: See Meningitis, influenzal 

Pneumococci: See Pneumococci 

Salmonella: See Salmonella 

Shiga’s: See Dysentery 

Sonne’s: See Dysentery 

Streptococci: See Streptococci 

Tuberculosis: See Tubercle Bacilli 

Typhoid Group: See also Salmonella; Typhoid; 
ete. 

typhoid group; sulfamethazine; in vitro action on 
enteric pathogens as compared with sulfadiazine 
and sulfamerazine, 386 


Baldness: See Alopecia 

Banti’s Disease: See Anemia, splenic 

Bardet-Laurence-Biedl Syndrome: See Laurence- 
Moon-Biedl Syndrome 

Barlow’s Disease: See Scurvy 

Beal, V. A.: Nutrition studies on children living 
at home; calory intakes on basis of age from 1 
through 10 years, *214 


Salmonella ; 


(“‘entero- 
gic and 


ae 

244 

ar 


Beans: See Soybeans 
7. prea. in treatment of celiac disease, 


Behavior, electroencephalographic evaluation of 
primary behavior disorders in children, 379 
late behaviorial aspects found in cases of pre- 

natal, natal and postnatal anoxia, 127 
psychomotility in behavior disorders as seen in 
handwriting of children, 127 


Benzene and kerosene pneumonias in children, 374 
Besnier-Boeck’s Disease: See Sarcoidosis 


Biedl-Laurence Syndrome: See Laurence-Moon- 
Biedl Syndrome 


Biemond Syndrome: See Laurence-Moon-Biedl 
Syndrome 
Biggs, A. D.: Congenital intestinal obstruction in 


newborn; report of 3 cases with successful re- 
sults of surgical treatment, 254 


a J. A.: Recurrent or suppurative parotitis, 


Bile Ducts: See also Gallbladder 


atresia of, 126 
Biliary Tract: See Bile Ducts; Gallbladder; Liver 
Biotin: See Vitamins, B 


Birth Injuries: See Newborn Infants 
Mark: See Angioma 
Premature: See Premature Infants 
Rate: See Vital Statistics 
Stillbirth: See Stillbirths 
Weight: See Newborn Infants 


Birthmarks, Vascular: See Angioma 


Bladder; intestinal hernia with eversion and ex- 
strophic bladder, 380 


Blennorrhea: See Gonorrhea 
Blepharoptosis: See under Eyelids 
Blindness: See Ophthalmia neonatorum 


Blood: See also Erythrocytes; Hemoglobin and 

Hemoglobin Compounds; etc. 

Albumin: See Blood, proteins 

calcium; maintenance of normal serum calcium 
by parathyroid gland in nephrectomized dogs, 50 

Cells: See also Erythrocytes 

cells; blood studies in allergy; cellular reactions 
in sulfonamide sensitivity, 383 

Circulation: See Capillaries; Cardiovascular Sys- 
tem; Heart; Vasomotor System; etc. 

Diseases : See Anemia; Hemopoietic 
Leukemia ; etc. 

fats and lipoids; pathogenesis of nephrotic hyper- 
lipemia, *74 


System ; 


Formation: See Hemopoietic System 
galactosemia in infant with cataracts; clinical 
observations and carbohydrate studies, *267 


‘Globulin: See Blood, proteins 

Groups: See also Agglutinins and Agglutination ; 
Blood, transfusion 

groups; diagnosis of Rh incompatibility, especially 
by microscopic appearances; its relation to syn- 
drome formerly diagnosed as_ erythroblastosis, 


groups; Rh antenatal testing, 46 

groups; simple method of preparing potent blood 
grouping sera, 370 

hepatitis due to injection of homologous blood 
products in human volunteers, 249 

increases in plasma volume following administra- 
tion of sodium salts, 369 

Injections: See Blood, transfusion 

Lipoids: See Blood, fats and lipoids 

nutritive value of human plasma for rat, 247 

phaspheter® effect of ligation of pancreatic ducts 
on, 

phosphorus; hypophosphatemic rickets with glyco- 
suria, ketonuria and acidosis (de Toni-Fanconi 

clinical with 


See Purpura 


case postmortem 


syndrome) ; 
studies, 376 
Platelets : 
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Blood—Continued 


pressure, high; development of hypertension asso- 
ciated with lesions of kidney, 379 

proteins; influence of thiourea on plasma proteins 
and organ weights in rat, 250 

proteins; nutritional aspects of globulin metab- 
olism, 361 

proteins; serum albumin regeneration as effected 
by intravenously and orally administered 
protein hydrolysates, 247 

proteins; value of serum protein determinations 
in cases of suspect erythrodermia desquamativa 
of newborn, 244 

Serum: See other subheads under Blood 

studies on streptococci (‘enterococci’) of Lance- 
fleld group D; serologic and biochemical char- 


acteristics, *93 
Diabetes Mellitus ; 


Sugar: See Carbohydrates; 
Insulin ; ete. 

Transfusion: See also Anemia; Blood groups 

transfusion; plasma, gelatin and saline therapy in 
experimental wound shock, 251 

Vessels: See Cardiovascular System; Vasomotor 
System; etc. 


Body, Fluids: See Fluids 
Weight: See also Obesity 
weight; effect of limited water intake on body 
weight and thyroid weight of rats treated with 
thiouracil, 250 


Boeck’s Sarcoid: See Sarcoidosis 


Bones: See also under names of bones 

Calcification: See Bones, growth 

Deformities: See Abnormalities and Deformities ; 
Poliomyelitis; Rickets; etc. 

Diseases: See also Osteitis; Osteomyelitis; etc. 

diseases; Albright’s syndrome, 

diseases; roentgenologic diagnosis of skeletal dis- 
eases of infants and children, 382 

fragility; renal dwarfism; renal hyperparathyroid- 
ism with osteoporosis, 380 

growth; significance of delayed ossification in 
treatment of congenital clubfoot, 128 

marrow; case of dyshemopoietic anemia with 
megaloblastic marrow and normocytic blood 
picture responding to liver therapy, 49 

marrow infusions for infants, 49 

marrow, studies in vitro; effect of hemoglobin and 
red cell stromata on explanted bone marrow, 246 

precocious skeletal development, 382 

tuberculosis of, 257- 


Boox REeEvIEws: 


Approved Laboratory Technic; J. A. Kolmer and 
F. Boerner, 54 

Avitaminoses; W. H. Eddy and G. Dalldorf, 55 

Bronchial Asthma; L. Unger, 53 

Chemistry and Pharmacy of Vegetable Drugs: 
Dealing with Derivation and Properties of All 
Prineipal Vegetable Drugs, for Practitioners and 
Students; N. L Iport, 129 

Chemistry and Technology of Food and Food 
Products; M. B. Jacobs, 54 

Contagious Diseases; Guide for Parents; W. W. 
Bauer, 55 

Doctors at War; edited by M. Fishbein, 54 

Embryology of Behavior: Beginnings of Human 
Mind; A. Gesell and C. S. Amatruda, 54 

Essentials of Allergy; L. H. Criep, 53 

Lectures on Diseases of Children; R. Hutchison 
and A. Moncrieff, 55 

Male Hormone; P. De Kruif, 200 

Mass Radiography of Chest; H. E. Hilleboe and 
R. H. Morgan, 200 

Microbial Antagonisms and Antibiotic Substances; 
S. A. Waksman, 129; correction, 242 

Misterio do Noma [Trés Casos em Marilia); J. 
Coriolano de Carvalho, 129 

Nutrici6n infantil: Sus fundamentos fisiologicos ; 
A. Silva, 53 

Pediatric Nursing; A. Levinson, 55 

Trabajo de un médico rural frente al problema 
del nifio; P. Oropeza, 55 

Trauma in Internal Diseases; R. A. Stern, 55 


Bouillaud’s Disease: See Rheumatic Fever 
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Bowels: See Intestines 


Brain: See also Corpus Caillosum; Dura Mater; 
Meninges; Nervous System; etc. 
alterations in brain structure after asphyxiation at 
rth; experimental study in guinea pig, 120 
blood supply; cerebrovascular accidents following 
epinephrine injections, 126 
blood supply; phlebostasis and phlebothrombosis of 
brain in newborn and in early childhood, 46 
electroencephalographic evaluation of primary be- 
havior disorders in children, 379 
hernia; skull defect and herniation of cerebrum 
with absence of dura following head injury in 
adolescence, 377 
injuries; cerebral injury by blunt mechanical 
trauma; effects of repeated impacts of minimal 
intensity with observation on experimental ani- 
ma. 
injuries ; vasoparalysis of central nervous system, 
characteristic vascular syndrome; significance 
in pathology of central nervous system, 376 


Bread, effect of soy flour on nutritive value of 
protein of white bread, 36 
natural enrichment with powdered milk, 119 


Breast, Feeding: See Infant Feeding; Milk, human 
Milk: See Infant Feeding ; Lagtation ; Milk, 


human 


Brody, J. K.: 
and dehydroascorbic acid in 
mature human milk, *176 

Human milk studies; vitamin A and carotenoid 
= of colostrum and mature human milk, 
1 


Human milk studies; ascorbic acid 
colostrum and 


Bronchi, Dilatation: See Bronchiectasis 
Diseases: See Bronchiectasis; Bronchitis; Bron- 
chopneumonia 
in primary pulmonary tuberculosis, 
Spasm: See Asthma 
Bronchiectasis, prognosis in. childhood, 374 
surgical treatment in children, 374 
Bronchiolitis: See Bronchopneumonia 
Bronchitis, 50 
Bronchopneumonia: See also Pneumonia 
bronchiolitis in children, 374 
in premature twins, 249 
Brown, E. W.: Causes of prematurity; influence 
of maternal illness on incidence of prematurity ; 
employment of new criterion of prematurity for 
Negro race, *314 
Causes of prematurity; influence of syphilis on 
incidence of prematurity, *318 
Bruck, E.: Galactosemia in infant with cataracts; 
a observations and carbohydrate studies, 
Burke, B. S.: Nutrition studies on children living 
at home; calory intakes on basis of age from 1 
through 10 years, *214 


Burns in children; social problem, 385 


Caffeine, om on gastric secretion in dog, cat and 
man, 
suntan: effect on histamine in relation to gastric 
secretion, 50 
Calcification: See Bones, growth; Teeth; etc. 
Calcium and Calcium Compounds, bioassays of util- 
ization of calcium in Brazilian vegetables; Ama- 
ranthus flavus (carart), 11 
calcium, magnesium and phosphorus in milk of 
Australian women, 43 
in Blood: See Blood, calcium 
time factor in production of gastric lesions on low 
calcium diets, 376 


Calmette-Guérin (BCG) Vaccine: See under Tuber- 
culosis 
Calories: See Metabolism 


Cancer: See under names of organs and regions, as 
Vagina; etc. 
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Capillaries: See also Vasomotor System 
experience with slide agglutination and capillary 
aoa methods for typing hemolytic strep- 
occ. 


Carbohydrates: See also Dextrose; Glycogen ; etc. 
galactosemia in infant with cataracts ; clinical ob- 
servations and carbohydrate studies, *267 


Carcinoma: See under names of organs and regions, 
as Vagina ; etc. 


Cardiovascular Diseases: See Heart 


Cardiovascular System: See also Heart; Vasomotor 
System; etc. 
ey in children; its diagnostic value, 


Caries, Dental: See Teeth 


Carotene: See Vitamins, A 
human milk studies; vitamin A and carotenoid 
contents of colostrum and mature human milk, 


Carurt: See Fruits and Vegetables 
Catabolism: See Metabolism 


Cataract; galactosemia in infant with cataracts; clini- 
cal observations and carbohydrate studies, *267 


Cauda Equina: See Spinal Cord 
Caustics, strictures of esophagus, 255 
Cavernous Sinus, Thrombosis > See Thrombosis 


Celiac Disease; celiac syndrome ; dietary therapy for 
congenital pancreatic deficiency, *100 
proteolysed beef in vr 126 


Cells: See Blood, cells ; 
Inclusion: See Ophihelals neonatorum 
Cellulitis: See Orbit 
Cephalocele: See Brain, hernia 
Cerebrospinal Fever: See Meningitis 
Cerebrospinal Fluid; biologic false positive spinal 
fluid Wassermann reactions associated with men- 


ingitis, 368 
— of penicillin in spinal fluid in meningitis, 


Cerebrum: See Brain 

Cervix: See under Uterus 
Cevitamic Acid: See Ascorbic Acid 
Chaetomin: See Fungi, culture 


Chemotherapy: See under names of diseases and 
chemotherapeutic agents, as Meningitis; Peni- 
cillin; Respiratory Tract; Sulfonamides; etc. 


Chest: See Thorax 
Chickenpox; varicella 
patient, 1 
Child Welfare: See also Infant Welfare 
child protection and International Labor Conference 


at Philadelphia, 119 
— study weeks for child victims of war, 


postwar developments in child health study in 
Great Britain, 362 
Children: See also > aga Newborn Infants; Pedia- 
tries ; Schools ; 
citrate ‘metabolism of preschool children, 361 
Growth: See Growth 
high-tone deafness in school children simulating 
mental defects, 372 
Nutrition: See Diet and Dietetics; Nutrition; 
Schools; etc. 
Chlorides: See Sodium chloride 


Chlorine and Hypochlorite Derivatives; urticaria 
caused by chlorinated drinking water, 383 


Choanae: See Nose 
Cholecystography : See Gallbladder 
Cholera, Infantile: See Diarrhea 


and herpes zoster in same 


‘ 

Gay 
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Cholesteatoma, gigantic, in child, 372 
Choline and Choline Derivatives; choline and pyri- 
doxine content of meats, 43 
effect of ether extract of thymus and pancreas on 
synthesis of acetylcholine, 381 
nicotinic acid, pantothenic acid, choline and biotin 
content of fresh, irradiated evaporated and dry 


Christie, A.: Congenital defects following maternal 
rubella, *301 


Chyle: See Ascites; Chylothorax 

Chyloperitoneum: See Ascites 

Chylothorax and chyloperitoneum in infant, 249 

Cilia; role of ciliary action in production of pulmo- 
nary atelectasis, vacuum in paranasal sinuses 
and in otitis media, 370 

Circulatory System: See Cardiovascular System; 
Heart 


Citrates, metabolism of preschool children, 361 
Clark, E. C.: Pathogenesis of flephrotic hyperlipemia, 
*74 


Clavacin: See Patulin 

Clavicle, fracture in newborn, 253 
Clubfoot: See Foot, deformities 
Coarctation: See Aorta 


Coburn, A. F.: Rheumatic fever problem; approaches 
awaiting development, *348 
Rheumatic fever problem; present status, *339 


primary; possible pediatric prob- 
em, 


Cold: See also Temperature 
Agglutinins: See Agglutinins and Agglutination 
vitamin content of fleld-frozen kale, *298 


Colds: See under Respiratory Tract; Rhinitis 
Collodion Disease: See IchthLyosis 
Colon: See Gastrointestinal Tract; Intestines 


Colostrum, human milk studies; ascorbic acid and 
dehydroascorbic acid in colostrum and mature 
human milk, *176 

human milk studies; free and total riboflavin con- 
tents of colostrum and mature human milk, *171 

human milk studies; free and total thiamine con- 
tents of colostrum and mature human milk, *162 

human milk studies; nicotinic acid, pantothenic 
acid and biotin contents of colostrum and mature 
human milk, *150 

human milk studies; vitamin A and carotenoid con- 
tents of colostrum and mature human milk, *182 


Communicable Diseases: See also Immunity ; Measles ; 
Meningitis ; Syphilis; etc. 
myocarditis in acute infective disease, 367 
Complement Fixation: See Whooping Cough 
Concussion, Cerebral: See under Brain 


Conjunctivitis: See also Ophthalmia 
meningococcic, 245 


Contagious Diseases: See Communicable Diseases 


Conte, W. R.: Congenital defects following maternal 
rubella, *301 


Convalescent Serum: See Measles; Pneumonia; Scar- 
let Fever; etc. 


Convulsions: See also Epilepsy; Tetany; etc. 
congenital morphinism; report of case 255 
diagnostic classification of patients with mental 
deficiency ; distribution of 1,330 institutionalized 
patients, with review of incidence of convulsive 
disorders and noncerebral developmental anoma- 
lies, *83 

propagation of epileptiform impulses in brain; role 
of corpus callosum, 379 
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Cooking; effect of institutional cooking methods on 
vitamin content of foods; thiamine content of 
potatoes, 45 

Cor Biatriatum Triloculare: See Heart, abnormalities 

Corpus Callosum ; propagation of epileptiform impulses 

brain; role of corpus callosum, 379 

Coryell, M. N.: Human milk studies; free and total! 
riboflavin contents of colostrum and mature 
human milk, *171 

Human milk studies; nicotinic acid, pantothenic 
acid and biotin contents of colostrum and mature 
human milk, *150 

Corynebacteria : See under Diphtheria 

Coryza: See under Respiratory Tract; Rhinitis 

Council on Pharmacy and Chemistry; report on 
status of poison ivy extract, 251 

status of passive immunization and treatment in 
ren by use of human hyperimmune serum, 


Cranium, cranial anomalies, 244 
skull defect and herniation of cerebrum with 
absence of dura following head injury in 
adolescence, 377 
Cripples: See Abnormalities and Deformities 


Com. L. V.: Vitamin content of fleld-frozen kale, 


Crying of newly born infants; community phase, 46 
Crystalline Lens: See Lens, Crystalline 
Culture Mediums: See under Bacteria; etc. 
Cysts: See under names of organs and regions, as 
Thorax; etc. 
Dark Adaptation: accommodation and 
refraction 
Darling’s Disease: See Histoplasmosis 
Davies, V.: Human milk studies; simple technic for 
manual expression of mothers’ milk, *148 
Deafness: See also Otitis Media; Otosclerosis 
contributions to functional pathology of ear; some 
aspects of treatment in progressive congenital 
deafness, 371 
high-tone deafness in school children simulating 
mental defect, 372 
psychic, in children, 379 
rehabilitation of child who is handicapped by, 49 
Death, Rate: See Infant Mortality; Vital Statistics 
sudden, of mice injected intraorbitally with minute 
quantities of sesame oil, 378 
Defectives: See Feeblemindedness ; Recruits; etc. 
Deficiency Diseases: See Diet and Dietetics; Nutri- 
tion; Vitamins; etc.; and under names of various 
diseases, as Scurvy; etc. 
Deformities: See Abnormalities and Deformities ; and 
under names of organs and regions 
Dentistry: See Teeth 
Dentition: See Teeth 
owes exfoliativa neonatorum (Ritter’s disease), 


See Eyes, 


following local application of sulfanilamide, 384 
Hemorrhagic: See Purpura 
Medicamentosa: See under names of drugs 
Rat Bite: See Rat Bite Fever 
Rhus: See Rhus, poisoning 
Dextrose: See also Carbohydrates 
work in heat as affected by intake of water, salt 
and glucose, 52 
Diabetes Mellitus: See also Insulin 
case of pentosuria with diabetic symptoms, 280 
lipodystrophy following insulin therapy, 381 
treatment of diabetic child with reference to use 
of globin insulin, *307 


| 
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Diaphragm, Paralysis: See Paralysis, phrenic 
Diarrhea: See also Dysentery 

acute, in infancy and childhood, 126 

epidemic, nausea and vomiting of unknown cause, 


875 
— enterocolitis in infants and children, 
49 


studies of acute diarrheal diseases; clinical obser- 
vations, 249 
priger 3k See under names of diseases, organs and 
regio 
Diathesis, Allergic: See Anaphylaxis and Allergy; 
Asthma 
Hemorrhagic: See Purpura; Scurvy; etc. | 
Dick Test: See Scarlet Fever 
Diet and Dietetics: See also Food; Infant Feeding ; 
Nutrition; Vitamins; under names of various 
diseases, as Diabetes Mellitus; and under names 
of foods, as Beef; Fruits and Vegetables; Milk; 
etc. 
antenatal d'et and its influence on stillbirth and 
prematurity, 121 
celiac syndrome; dietary therapy for congenital 
pancreatic deficiency, *100 
human milk studies; diet of lactating women and 
collection and preparation of food and human 
milk for analysis, *142 
present knowledge on adequate nutrition in infancy, 
361 


nutrition studies on children living at home; calory 
— on basis of age from 1 through 10 years, 
1 
Teeth and Diet: See under Teeth 


Diethylstilbestrol: See Estrogens 


Digestive System: See Gastrointestinal Tract; 
testines; Pancreas; Stomach; etc. 


Dilantin Sodium, Therapy: See Epilepsy 
Diphenylhydantoin, Therapy: See Epilepsy 


Diphtheria, central nervous system in, 121 
peculiarities in Cuba, 121 


Diplegia: See Paralysis 

Directory of pediatric societies, 56, 130, 258, 388 

Disease; Fels composite sheet; variations in growth 
patterns in health and disease, 45 

Dislocations: See under names of joints 

Diuresis and Diuretics: See Kidneys; Water, meta- 
bolism ; etc. 

Diverticula: See Intestines 

Doctor, J. M.: Pneumococcic meningitis, 256 

Dropsy, Fetal: See Erythroblastosis, Fetal 

Duane Syndrome: See Eyes, movements 

Ductless Glands: See Endocrine Glands 


Dura Mater: See also Meninges 
skull defect and herniation of cerebrum with ab- 
sence of dura following head injury in adol- 
escence, 377 


Dwarfism, infantile (encephalomyelitis) in siblings, *4 
renal; hypophosphatemic rickets with glycosuria, 
ketonuria and acidosis (de Toni-Fanconi syn- 
drome); clinical case with postmortem studies, 


In- 


376 
—_ ; renal hyperparathyroidism with osteoporosis, 


Dysentery: See also Diarrhea 
bacillary; bacteriologic diagnosis by means of 
rectal swabs, 48 
bacterial enteritis, 47 
Dystocia: See Labor 
Dystrophy, Adiposogenital: See Laurence-Moon-Biedl 
Syndrome 


in Infants: See under Nutrition 
a. Seen progressive; clinical review of 40 cases, 
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Ear: See also Deafness; Mastoid; etc. 
discharge; treatment of rhinorrhea and otorrhea, 
See under 


871 
Meningitis; Otitis Media; 
Otosclerosis 


Diseases : 
gigantic cholesteatoma in child, 372 
Eberthella: See Typhoid 
ee of war and education of Venezuelan people, 


Ectopia Lentis: See Lens, Crystalline 
Ectropion: See Eyelids 
Education: See also Schools 
economy of war and education of Venezuelan 
people, 128 
two million 4-F’s charged to illiteracy, 50 
Eggs, effect of spray-drying and subsequent storage 
of dried product of vitamin A, D and riboflavin 
content of, 243 
thiamine content of hen eggs during incubation, 44 
Einhorn, N. H.: Trichuriasis in children; clinical 
survey of 50 mar | and reports of 3 cases with 
a infection d striking clinical symptoms, 


Eldering, G.: Immunity response of mothers and 
babies to injections of pertussis vaccine during 
pregnancy, *25 

Electrocardiogram : See under Heart 

Electrocoagulation: See under specific headings 

Electroencephalography: See under Brain 

Electromyogram: See under Muscles 

Embolism: See also Thrombosis 

arterial, and thrombosis in infancy, *61 


Embryology: See Monsters; and under names of 
special organs and structures 


Emesis: See Vomiting 
Emphysema, generalized obstructive, in infants, 373 


Empyema; pleural and pulmonary’ suppuration 
treated with penicillin, 374 
Encephalitis : See Encephalomyelitis 
Encephalocele: See Brain, hernia 
Encephalomyelitis, infantile dwarfism (encephalomye- 
litis) in siblings, *4 
meningococcic, acute, 121 
Endocrine Glands: See also Hormones; Metabolism ; 
and under names of glands 
cause of hereditary mesiocclusion complicated by 
endocrine dysfunction, 244 
in infantile amaurotic family idiocy, 379 
Endocrine Therapy: See under names of glands and 
hormones, as Adrenal Preparations; Insulin; 
PRuitary Preparations; Thyroid; etc. 
Energy Exchange: See Metabolism 


Enteritis: See Diarrhea; Dysentery; Gastrointestinal 
Tract; Intestines; etc. 
Enterobius Vermicularis: See Oxyuriasis 
Enterococci: See Bacteria, enterococci 
Enterocolitis: See Diarrhea; Intestines, diseases 
Enzymes: See also Pancreas 
microbiologic aspects of penicillin; bacterial peni- 
cillinase, 386 
serum albumin regeneration as effected by intra- 
venously and orally administered protein hydro- 
lysates, 247 
Eosinophils ; eosinophil leukemia, with report of case, 


247 
eosinophilia in oxyuriasis, 124 


Epilepsy: See also Convulsions 
comparative anticonvulsive action of 8, 5, 5-tri- 
methyloxazolidine-2, 4-dione (tridione), dilantin 
sodium] and phenobarbital, 


as 
% 
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Epilepsy—Continued 
diagnostic classification of patients with mental 

deficiency; distribution of 1,330 institutionalized 
patients, with review of incidence of convulsive 
disorders and noncerebral developmental anoma- 
lies, *83 

Epinephrine: See Adrenal Preparations 

Epituberculosis: See Tuberculosis, pulmonary 


Erythema multiforme; its relationship to herpes 
simplex, 51 


Erythroblastosis, Fetal, 363 
cold agglutinins as cause of hemolysis in erythro- 
blastosis neonatorum, 253 
diagnosis of Rh incompatibility, especially by 
microscopic appearances ; its relation to syndrome 
formerly diagnosed as erythroblastosis, 363 


Erythrocytes: See also Anemia; Blood, cells; Hemo- 

globin and Hemoglobin Compounds; ete. 

depressant effects of high concentrations of inspired 
oxygen on erythrocytogenesis; observations on 
patients with sickle cell anemia with description 
of observed toxic manifestations of oxygen, 247 

Elliptical: See Anemia, sickle cell 

studies of bone marrow in vitro; effect of hemo- 
globin and red cell stromata on explanted bone 
marrow, 246 


Erythroderma desquamativa; value of serum protein 
determinations in cases of suspect erythroderma 
desquamativa of newborn, 244 


Esophagus, atresia, 250 
caustic strictures of, 255 
Fistula: See Fistula 
laryngeal stridor with temporary cardiac and 
respiratory arrest; complication of operation for 
congenital esophageal stenosis with tracheoeso- 
phageal fistula, *336 


K. O.: Vitamin content of fleld-frozen kale, 
*29 


Estrogens, hypophyseal stimulation by injection of 
light-inactivated estrone, 250 
variations in water content of rat’s uterus during 
continuous estrogenic treatment, 51 


Estrone: See Estrogens 
Ethylnorsuprarenin: See Adrenal Preparations 


Ethylstilbestrol: See Estrogens 
Exanthem Subitum: See Roseola infantum 


Exanthems: See Communicable Diseases; and under 
names of exanthematous diseases 


Exomphalos: See Hernia, umbilical 


Extremities, abnormalities; congenital malformation 
of extremities, 45 
arterial embolism and thrombosis in infancy, *61 
‘lipodystrophy with involvement restricted to 4 
extremities, *31 
Paralysis: See also Poliomyelitis 
paralysis ; familial spasmodic paraplegia; report of 
3 cases, 379 


Eyelids, congenital ggtropion associated with bilateral 
ptosis; case report, 
pneumoencephalocele, secondary to puncture wound 


Eyes: See also Orbit; and under names of special 

structures and diseases 

abnormalities; congenital malformations induced 
in rats by maternal vitamin A deficiency, 45 

accommodation and refraction; studies in dark 
adaptation as means of detecting deficiency of 
vitamin A, 362 

Diseases: See Cataract; Ophthalmia; ete. 

movements; congenital deficiency of abduction of 
eyes (Duane’s syndrome), 251 

paralysis; congenital paralysis of both external 
ay ted by transplantation of eye muscles, 

surgery; effect of retinal extracts on growth of 
blinded male rats, 127 
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Family, preventive care of infants and children; first 
postnatal family interview, *32 


Fanconi-de Toni Syndrome: See Dwarfism, renal 


Fat in Blood: See Blood, fats and lipoids 
in Milk: See under Milk 


Favus, 52 


Feces; some factors influencing fecal elimination of 
thiamine by human subjects, 243 


Feeblemindedness: See also Idiocy; Laurence-Moon- 

Biedl Syndrome 

diagnostic classification of patients with mental 
deficiency; distribution of 1,330 institutionalized 
patients, with review of incidence of convulsive 
disorders and noncerebral developmental anoma- 
lies, *83 

high-tone deafness in school children simulating 
mental defect, 372 


Feet: See Foot 
Feil-Klippel Syndrome: See Spine, abnormalities 


Feldman, W. H.: Infectivity of primary complex of 
tuberculosis of childhood, *201 


Fels Composite Sheet: See Growth 
Ferments: See Enzymes 


Fetus: See Labor; Monsters; Pregnancy 
Asphyxia: See Asphyxia 
Injuries: See Newborn Infants 
Fever: See Malaria; Temperature; Typhoid; Typhus; 
etc. 
Cerebrospinal: See Meningitis 
Rat Bite: See Rat Bite Fever 
San Joaquin: See Coccidioidomycosis 


Fingers and Toes: See Foot; Hand 


Fistula, laryngeal stridor with temporary cardiac and 
respiratory arrest; complication of operation for 
congenital esophageal stenosis with tracheo- 
esophageal fistula, *336 

tracheoesophageal, with atresia of esophagus, 250 


Flanagan, H. F.: Histoplasmosis in children; review 
of literature, with report of case, *229 


Flour: See Bread; Soybeans 


Fluids, concentration of penicillin in various body 
fluids during penicillin therapy, 385 
methods of measuring penicillin coacentrations in 
body fluids, 386 
Foley, G. E.: Studies on streptococci (“enterococci”) 
of Lancefield group D; serologic and biochemical 
characteristics, *93 


Food: See also Diet and Dietetics; Nutrition; Vita- 
mins; and under names of various foods, as 
Beef; Fruits and Vegetables; Meat; Milk; Soy- 
beans; etc. 

oT ; abdominal! pain in children due to allergy, 


human milk studies; diet of lactating women and 
collection and preparation of food and human 
milk for analysis, *142 


Foot, Deformities: See also Poliomyelitis 
deformities; significance of delayed ossification in 
treatment of congenital clubfoot, 128 


Foreign Bodies: See under names of organs and 
regions 


Fractures: See under names of bones and joints, as 
Clavicle; ete. 


* Freezing: See Cold 


Fruits and Vegetables: See also under names of fruits 
and vegetables 
bioassays of utilization of calcium in Brazilian 
vegetables; Amaranthus flavus (carart), 119 
fractionation of phosphorus compounds in certain 
vegetables, 43 
vitamin content of field-frozen kale, *298 
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Fungi, culture; chaetomin; new antibiotic substance 
produced by Chaetomium cochliodes; isolation 
and concentration, 386 


Fusospirochetosis; studies on incidence and cause of 
dental defects in children, 384 


Galactose in Blood: See Blood 
Gall Ducts: See Bile Ducts 


Gallbladder: See also Bile Ducts 
cholecystography for children, *325 


Gastric Secretion: See under Stomach 
Gastroenteritis: See Gastrointestinal Tract 


Gastrointestional Tract: See also Digestive System ; 
Intestines; Stomach; etc. 
infectious epidemiologic and labora- 
tory study, 375 


Gaucher’s Disease: See Anemia, splenic 
Gee’s Disease: See Celiac Disease 


Gelatin, plasma and saline therapy in experimental 
wound shock, 251 


Genitals: See under names of genitals, as Vagina 
German Measles: See Rubella 
Gerstley, J. R.: Cold agglutinins as cause of he- 
molysis in erythroblastosis neonatorum, 253 
Getz, L.: Massive infection with Trichuris trichiura 
in children; report of 4 cases, with autopsy, *19 
Ghon Complex: See Tuberculosis 
von Gierke’s Disease: See under Glycogen 
Gingivitis: See Fusospirochetosis 
Glands: See under aes of glands, as Adrenals; 
Endocrine Glands; etc. 
Globin: See Hemoglobin and Hemoglobin Compounds 
Globin Insulin: See Insulin 
Globulin, in Blood: See Blood, proteins 
metabolism, nutritional aspects of, 361 
Glucose: See Dextrose 
Glycogen, maintenance of muscle glycogen in fasted 
hypophysectomized-adrenalectomized rats, 51 
Gonadotropins: See Pituitary Body; Pituitary Prep- 
arations 
Gonococci, Infections: See under Gonorrhea 
unusual infections with Neisseria, 124 
Gonorrhea : See also under Gonococcl 
administration of penicillin by mouth; 
report, 385 
Granuloma annulare and measles, 121 
Coccidioidal: See Coccidioidomycosis 
Gravidity: See Pregnancy 
Grisel’s Disease: See Torticollis 
Gross, R. E.: Arterial embolism and thrombosis in 
infancy, *61 


Growth: See also Diet and Dietetics; Nutrition; etc. 

extracts on growth of blinded’ male 
rats, 

Fels composite sheet; practical method for analyz- 
ing growth progress, 45 

Fels composite sheet; variations in growth patterns 
in health and disease, 45 

pattern of, 244 


one: some problems of pediatric gynecology, 


Haemophilus Influenzae: See Meningitis 
Pertussis: See Whooping Cough 
Hamil, B. M.: Human milk studies; implications of 
breast feeding and their investigation, *135 
Hand, congenital heart disease in infant with mo 
ism (importance of simian-like line of hand in 
diagnosis of mongolism), 4 
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Handicapped: See Feeblemindedness 


Handwriting; psychomotility in behavior disorders as 
seen in handwriting of children, 127 


Harmon, M. E.: Human milk studies; ascorbic acid 
and dehydroascorbic acid in colostrum and mature 
human milk, *176 

Harris, E. 8.: Pyopneumothorax in premature baby 
successfully treated with penicillin, *226° 


Harris, M. E.: Human milk studies; nicotinic acid, 
pantothenic acid and eae contents of colostrum 
and mature human *150 


Hay Fever: See also AGaihiytaxte and Allergy; Nose, 
discharge ; Rhinitis, vasomotor 
abuse of vasoconstrictors in hay fever and vaso- 
motor rhinitis, 125 
relationship between spontaneous allergic conditions 
and ascorbic acid; experiment employing skin 
tests and ascorbic acid on subjects with hay 
fever, 383 


Head: See also Cranium 
Injuries: See also Brain, injuries; etc, - 
injuries; skull defect and herniation of cerebrum 
with absence of dura following head injury in 
adolescence, 377 
es traumatic subdural effusion in children, 


Hearing: See Deafness 
Aids: See Deafness 


Heart: See also Cardiovascular System; under names 
of various conditions, as Rheumatic Fever; etc. 
abnormalities; congenital heart disease in infant 
with mongolism; (importance of simian-like line 
of hand in diagnosis of mongolism), 49 

abnormalities; congenital heart lesion; pulmonary 
stenosis and intraventricular septal defect; report 
of case, 248 

abnormalities; cor biatriatum  triloculare; 

report, 369 

abnormalities; surgical treatment of malformations 
of heart in which there is pulmonary stenosis or 
pulmonary atresia, 124 

Diseases: See Myocarditis; etc. 

Diseases, Congenital: See Heart, abnormalities 

electrocardiographic studies in asthmatic chil- 
dren, 370 

influence of “‘heart stimulants” on contraction of 
isolated mammalian cardiac muscle, 247 

laryngeal stridor with temporary cardiac and 
respiratory arrest; complication of operation for 
congenital esophageal stenosis with tracheo- 
esophageal fistula, *336 

precordial leads in childhood ; comment on presence 
of double upward deflections in leads from sternal 
region of normal children, *277 

Rheumatic Disturbances: See Rheumatic Fever 

significance of marked left axis deviation of elec- 
trocardiogram, 246 

Heat: See also Temperature 

Production: See Metabolism 

work in heat as affected by intake of. water, salt 
and glucose, 52 


Height: See under Body; Growsh 
Heine-Medin Disease: See Poliomyelitis 


Helmholz, H. F.: Infectivity of primary complex of 
tuberculosis of childhood, *201 
Hemagglutinins: See Agglutinins and Agglutination 
.Hemangioma of larynx, roentgenotherapy of, 371 
Hematology : See Blood; Hemopoletic System 
Hemihypertrophy: See Hypertrophy 
Hemochromatosis; pulmonary hemosiderosis, 374 
Hemoglobin and Hemoglobin Compounds: See also 
Anemia; Blood; Erythrocytes; Hemolysis; etc. 
quantitative relations between horse hemoglobin 
and antihemoglobin; condition of antigenicity, 49 
studies of bone marrow in vitro; effect of hemo- 
globin and red cell stromata on explanted bone 
marrow, 246 


case 


. 

‘ 
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Hemolysis: See also Erythroblastosis, Fetal ; Erythro- 
; Streptococci 


cytes ; 
cold agglutinins as cause of hemolysis in erythro- 
blastosis neonatorum, 253 


Hemophilus: See Influenza; Whooping Cough 
Hemopolesis: See Hemopoletic System 
Hemopoietic System: See also under Blood; Erythro- 


cytes 
Diseases: See Anemia; Erythroblastosis, Fetal ; 
Lev:kemia; etc. 
heres! ary blood dyscrasias in infancy, 125 
Hemorrhage: See under Purpura; Tonsillectomy ; etc. 
Hemosiderosis: See Hemochromatosis 


Hemothorax; pleural and pulmonary suppuration 
treated with penicillin, 374 


‘Henoch-Schénlein Purpura: See Purpura 
Hepatectomy: See under Liver 

Hepatic Ducts; See Bile Ducts 
Hepatitis: See under Liver 


Heredity: See Antigens 
groups; etc. 
Hernia: See also under Brain ; Intestines ; etc. 
umbilical; omphalocele, 256 


Herpes simplex, relationship to erythema multiforme, 


zoster and varicella in same patient, 124 


Herrington, B. L.: Human milk studies; comparative 
values of bovine and human milks in infant 
feeding, *193 


Herter-Gee Disease: See Celiac Disease 

Heymann, W.: Pathogenesis of nephrotic hyper- 
lipemia, *74 

Hip; tuberculosis of right hip with chronic miliary 
infection of lungs, 369 


von Hippel’s Disease: See Angioma 


Histamine, evaluation of histamine intradermal test 
as general indicator of allergy, 384 

“synergistic effect of caffeine on histamine in rela- 
tion to gastric secretion, 50 


Histoplasmosis in children; review of literature, with 
report of case, *229 


Holinger, P. H.; Caustic strictures of esophagus, 255 


Holmes, A. D.: Vitamin content of field-frozen 
kale, *298 


Hormones: See also Adrenal Preparations ; Endocrine 
Glands; Insulin; and under names of organs, as 
Pituitary Body; etc. 

Androgenic: See Androgens 

endocrine allergy; allergic sensitivity to endogenous 
hormones, 383 

Estrogenic: See Estrogens 

Sex: See Androgens; Estrogens; Pituitary Prep- 
arations ; one nr names of organs, as Pitui- 

Body 
Thyrotropie : Pituitary Preparations 


Hospitals, basal metabolism of 8 nursery school chil- 
dren determined at 3 month intervals, *220 
crying of newly born infants; community phase, 46 
diagnosis and management of severe infections in 
infants and children; review of experience since 
introduction of sulfonamide therapy; meningo- 
coccal infections; experiences at St. Louis 
Isolation Hospital, 365 
diagnostic classification of patients with mental 
deficiency; distribution of 1,330 institutionalized 
patients, with review of incidence of convulsive 
rders and noncerebral developmental anoma- 


and Antibodies; Blood, 


Mes, *83 
period of hospitalization for premature infants, 45 
Hrdlicka, V, E.: Cholecystography for children, *325 


Hydrophobia: See Rabies 
Hyperlipemia ; See Blood, fats and lipoids 
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Hyperparathyroidism: See under Parathyroid 
Hypertension: See Blood pressure, high 
Hypertrophy; partial congenital hemihypertrophy, 363 
Hypogenitalism: See Laurence-Moon-Biedl Syndrome 
Hypophysis: See Pituitary Body 

Hypoproteinemia: See Blood, proteins 


lams, A. M.: Histoplasmosis in children; review of 
literature with report of case, *229 


Ichthyosis, alopecia possibly due to, 51 
Idiocy: See also Feeblemindedness 
endocrine glands in infantile amaurotic family 
idiocy, 379 
Mongolian: See Mongolism 
Idiosyncrasy: See Anaphylaxis and Allergy 
lleitis: See under Intestines 
leus: See Intestines 
Illiteracy, 2 million 4-F’s charged to, 50 
Imbecility: Feeblemindedness; Idiocy 


Immunity: See also under Anaphylaxis and Allergy 
Antigens and Antibodies; Diphtheria ; Parotitis : 


ete. 
in children, 366 
Inanition: See Nutrition 
Infant Feeding: See also Diet and Dietetics; 
Nutrition; Vitamins; and under names of various 
foods, as Milk; etc. 
human milk studies; comparative values of bovine 
and human milks in infant feeding, *193 
human milk studies; implications of breast feeding 
and their investigation, *135 
metabolic basis for individualized feeding of in- 
fants, premature and full-term, 43 
Infant Mortality: See also Newborn Infants; Pre- 
mature Infants; Stillbirths 
mortality trends in newborn, 252 
observations on child populations, birth and in- 
fant death rates and medical personnel in cer- 
tain countries, 362 
Infant Welfare: See also Child Welfare 
preventive care of infants and children; 
postnatal family interview, *32 


Infantile Paralysis: See Poliomyelitis 


Infantilism, Intestinal: See Celiac Disease 
Renal: See Dwarfism 
Infants: See Children; Infant Feeding; Infant 
Mortality; Infant Welfare; Newborn Infants; 
Pediatrics; Premature Infants; etc. 
Diseases: See under names of various diseases 
Growth: See Growth 
Newborn: See Newborn Infants 
Infection: See Immunity; and under names of 
bacteria, organs and regions, as Staphylococci ; 
Streptococel; etc. 
Infectious Diseases: See Communicable Diseases ; 
Diphtheria; Pneumocdcci; Typhoid; etc. 


Influenza, Bacilli: See under Meningitis 
Infusions: See Blood transfusion; Bones, 
Iniencephalus: See under Monsters 
Injections: See Blood, transfusion; Insulin; etc. 


Injuries: See under Newborn Infants; and under 
names of organs and regions, as Brain; Head; 
Nose; Spleen; etc. 

Institutions; effect of institutional cooking methods 
on vitamin content of food; thiamine content of 
potatoes, 45 

Instruments; bone marrow infusions for infants, 49 . 


Insulin: See also Diabetes Mellitus; Pancreas 
lipodystrophy following insulin therapy, 381 
treatment of diabetic child with reference to use 

of globin insulin, *307 


first 


marrow 


| 
er 
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Intestines: See also Gastrointestinal Tract; Rectum 

congenital obstruction in newborn; report of 3 
cases with successful results of surgical treat- 
ment, 254 

Diseases: See also Diarrhea; Dysentery; etc. 

diseases; bacterial enteritis, 47 

diseases; Salmonella enterocolitis in infants and 
children, 249 

aa and appendicitis in 26 month old 

ri, 

hernia with eversion and exstrophic bladder, 380 

Meckel’s diverticulum, 375 

roentgen features of chronic _tuberculous perl- 
tonitis, 375 


Intoxication: See under Salicyl Compounds 
Iodine and Iodine Compounds, Therapy: See Lupus 
erythematosus 


Iron, Radioactive: See Radioactivity 

Islands of Langerhans: See Pancreas 

Ivy Poisoning: See Rhus, poisoning 

Jackson, R. L.: Treatment of diabetic child with 
reference to use of globin insulin, *307 

Japanese River Fever: See Tsutsugamushi Fever 


Jaso, E.: Contribution to knowledge of Laurence- 
Moon-Biedl syndrome; 3 cases of monstrous in- 
fantile obesity, * 


Jejunum: See Intestines 
Johnson-Stevens Disease: See Erythema multiforme 


toi: See under names of individual joints, as 
Pp; ete 
Diseases: See Arthritis; etc. 


—. - P.: Vitamin content of field-frozen kale, 


Journals: See Periodicals 


Kahn Test: See Syphilis 
Kaiser, A. D., honored, 129 
Kale, vitamin content of field-frozen kale, *298 


Kaplan, D. B.: Salicylate intoxication in children ; 
report of 4 cases, *331 

Kaucher, M.: Human milk studies; diet of lactating 
women and collection and preparation of food 
and human milk for analysis, *142 

Kendrick, P.: Immunity response of mothers and 
babies to injections of pertussis vaccine during 
pregnancy, *25 

Kenny Treatment: See Poliomyelitis 

Kerosene: See Petroleum Products 


Kidneys; anuria; report of 4 cases, 3 treated by 
kidney decapsulation, 380 
application of staging in removal of difficult Wilms’ 
tumor, 38 
— of hypertension associated with lesions 
of, 3 
Oye pathogenesis of nephrotic hyperlipemia, 
4 


effects of testosterone and testosterone propionate 
on renal functions in man, 251 
renal dwarfism; renal hyperparathyroidism with 
osteoporosis, 380 
Klippel-Feil Syndrome: See Spine, abnormalities 


Koch’s Bacillus: See Tubercle Bacilli 


Labor: See also Placenta; Pregnancy; etc. 
nasal injuries in dystocia, 120 
Laboratories ; laboratory test for diagnosis of small- 
pox, 245 
Lactation: See also Colostrum; 
Milk 


calcium, magnesium and phosphorus in milk of 
Australian women, 4 

human milk studies; diet of lactating women and 
collection and preparation of food and human 
milk for analysis, * 


Infant Feeding; 
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Lactation—Continued 
human milk studies; implication of breast feeding 
and their investigation, *135 
human milk studies; simple technic for manual 
expression of mothers’ milk, *148 


Lamb, M. W.: Basal metabolism of 8 nursery school 
children determined at 3 month intervals, *220 


Langerhans’ Islands: See under Pancreas 
Larynx, hemangioma, roentgenotherapy of, 371 
stridor with temporary cardiac and respiratory 

arrest; complication of operation for congenital 
esophageal stenosis with tracheoesophageal 
fistula, *336 

Laurence-Moon-Biedl Syndrome; contribution to 
knowledge ; cases of monstrous infantile 
obesity, *9 

Lawrence, J. M.: 
values of bovine and shuman milks 
feeding, *193 

Lectures; Intermountain Pediatric Lectureship, 129 

Legs: See Extremites; Foot 


Lens, Crystalline, Opacity: See Cataract 
poe on family with ectopic lenses, 251 


Lesher, M.: Human milk studies; ascorbic acid and 
dehydroascorbic acid in colostrum and mature 
human milk, *176 
Human milk studies; vitamin A and carotenoid 
Seaseite of colostrum and mature human milk, 


— nutritive value of human plasma for rat, 


Human milk studies; 


—' eosinophil leukemia, with report of case, 


Leukocytes: See under Blood; Eosinophils; Leu- 
kemia; etc. 

Libraries; reprints for devastated medical libraries 
of Manila, 360 

Light; effect of sunshine on ascorbic acid and ribo- 
flavin content of milk, 243 

effects of light intensity, day length, 

and other environmental factors on 
content of tomatoes, 243 

Limbs: See Extremities 

Lindau-von Hippel Disease: See Angioma 

Lipemia: See Blood, fats and lipoids 


Lipodystrophy following insulin 
with involvement restricted to 4 saictattion, *31 


Lipoidosis: See Anemia, splenic; Idiccy 
Lipoids in Blood: See Blood, fats and lipoids 
Lips, diseases; perléche—its nosologic status, 383 


Liver, Glycogen: See Glycogen 
hepatitis due to injection of homologous blood 
products in human volunteers, 249 
maintenance of normal serum para- 
thyroid gland in nephrectomized d 50 
response to thyroxin after subtotal hopehestony, 51 


rature 
acid 


Therapy: See Anemia 
Loeffler’s Bacillus: See Diphtheria 
Lues: See Syphilis 
Lungs: See also Bronchi; Pleura; Respiration; 


Respiratory Tract; Thorax ; etc. 

collapse; role of ciliary action in production of 
pulmonary atelectasis, vacuum in paranasal 
sinuses and in otitis ‘media, 870 

. congenital heart lesion; pulmonary stenosis and 
Seeaenten septal defect; report of case, 


Diseases: See also Tuberculosis, pulmonary; etc. 

diseases; kerosene and benzene pneumonias in 
children, 374 

pulmonary hemosiderosis, 374 

surgical treatment of malformations of heart in 
tee = is pulmonary stenosis or pulmonary 
atresia, 

Tuberculosis: See Tuberculosis, pulmonary 
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Lupoid: See Sarcoidosis 


Lupus erythematosus disseminatus; treatment by in- 
ternal administration of iodine, 51 
Lymphogranuloma, Schaumann’s: See Sarcoidosis 
Lymphoid Tissues: ‘See Nasopharynx; Tonsils; etc. 
Lyon; R. A.: Causes of prematurity; influence of 
maternal illness on incidence of prematurity; 
employment of new criterion of prematurity for 
Negro race, *314 
Causes of prematurity; influence of syphilis on 
incidence of prematurity, *318 


McCammon, C. Congenital defects following 


8.: 
maternal rubella, *301 
eer E. T.: Fracture of clavicle in newborn, 


McIntosh, C. B.: Treatment of diabetic child with 
reference to use of globin insulin, *307 


V.: Vitamin content of field-frozen kale, 


McKhann, C. F., new appointments for, 42 
Macrogenitosomia: See Puberty, precocious 


Macy, I. G.: Human milk studies; ascorbic acid and 
dehydroascorbic acid in colostrum and mature 
human milk, *176 

Human milk studies; diet of lactating women and 
collection and preparation of food and human 
milk for analysis, *142 

Human milk studies; free and total riboflavin 
a of colostrum and mature human milk, 


Human milk studies; free and total thiamine con- 
tents of colostrum and mature human milk, *162 

Human milk studies; implications of breast feeding 
and their investigation, *135 

Human milk studies; nicotinic acid, pantothenic 
acid and biotin contents of colostrum and ma- 
ture human milk, *150 

Human milk studies; vitamin A and carotenoid 
— of colostrum and mature human milk, 


Magnesium, calcium and phosphorus in milk of 
Australian women, 43 

Malaria, changes associated with acquired immunity 
during initial infections in saurian malaria, 122 

pharmacologic basis for rational use of atabrine 

{quinacrine hydrochloride} in treatment, 123 

Malformations: See Abnormalities and Deformities ; 
Monsters; and under names of organs and re- 
gions 

Malnutrition: See under Nutrition 

Malocclusion: See Teeth 

Mantoux Reaction: See Tuberculosis 

Mastoid, Inflammation: See Mastoiditis 


Mastoiditis: See also Otitis Media 
oon diagnosis of complications of, 


Maternity: See Labor; Obstetrics; Pregnancy 
Maynard, L. A.: Human milk studies; comparative 
values of bovine and human milks in infant 
feeding, *193 
Measles and granuloma annulare, 121 
complicating myelitis, 244 
German: 
intradermal use of convalescence serum, 370 
Meat: See also Beef; etc. 
choline and pyridoxine content of, 43 


Meckel’s Diverticulum: See under Intestines 


Medicine: See Physicians; etc. 
Aviation: See Aviation and Aviators 
Military: See Military Medicine 
Naval: See Naval Medicine 


Medin-Heine Disease: See Poliomyelitis 


Megaloblasts: See Bones, marrow 


Meninges: See also Dura Mater 
traumatic subdural effusion in children, 126 


Meningitis: See also Meningococci 

biologic false positive spinal fluid Wassermann 
reactions associated with, 368 

considerations concerning case of purulent menin- 
gitis due to hitherto unrecognized organism, 378 

excretion of penicillin in spinal fluid in, 378 

influenzal; treatment of type B Hemophilus in- 
fluenzae meningitis, 377 

meningococcic, in infant successfully treated with 
sulfonamide compounds, 

meningococcic infection; meningococcic meningitis 
and septicemia, 46 

meningococcic infections; report of 43 cases of 
meningococcic meningitis and 8 cases of menin- 
gococcemia, 365 

meningococcic, study of agglutinin response in pa- 
tients with, 245 

meningoccic; treatment with penicillin, 47 

pneumococcic, 256 

pneumococcic; chemotherapy of intracranial in- 
fections; treatment of pneumococcic meningitis 
by intrathecal administration of penicillin, 250 

pneumococcic, penicillin therapy in, 378 

pneumococcic; treatment with penicillin, 377 

purulent, in infant, 379 

staphylococcic ; recovery in case treated by chemo- 
therapy, 126 

treatment with penicillin injected intravenously 
and intramuscularly, 378 


Meningococci: See also Meningitis 

acute meningococcic encephalomyelitis, 121 

conjunctivitis, 245 

diagnosis and management of severe infections in 
infants and children; review of experiences 
since introduction of sulfonamide therapy; 
meningococcal infections; experiences at St. 
Louis Isolation Hospital, 365 

meningococcic meningitis and septicemia, 


infection, some clinical aspects of, 365 

infections; report of 43 cases of meningococcic 
meningitis and 8 cases of meningococcemia, 365 

sporadic meningococcemia among Royal Australian 
naval personnel, 245 

study of agglutinin response in patients with 
meningococcic meningitis, 245 

unusual infections with Neisseria, 124 

Mental Diseases: See Feeblemindedness; Person- 
ality; etc. 

Mercer, R. D.: Laryngeal stridor with temporary 
cardiac and respiratory arrest; complication of 
operation for congenital esophageal stenosis with 
tracheoesophageal fistula, *336 


Mercury bichloride; anuria; report of 4 cases, 3 
treated by kidney decapsulation, 380 


Mesiocclusion: See Teeth 


Metabolism: See also under specific headings, as 

Citrates; Globulin; Nitrogen; etc. 

basal, of 8 nursery school children determined at 
3 month intervals, *220 

importance of vitamin B complex in metabolism 
of infant and growing child, 362 

metabolic basis for individualized feeding of in- 
fants premature and full-term, 43 

nutrition studies on children living at home; calory 
a on basis of age from 1 through 10 years, 


Methyl Salicylate: See Salicyl Compounds 
Methyl Testosterone: See Androgens 
Micturition: See Urination 

Midget: See Dwarfism 


Military Medicine: See also Recruits 
acute polyarthritis in Queensland, 382 
congenital subaortic st is, 49 
mumps epidemic in small task force, 121 
two million 4-F’s charged to Illiteracy, 50 
vaccinia occurring at short intervals, 244 
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Milk: See also Colostrum; Infant Feeding . 

calcium, magnesium and phosphorus in milk of 
Australian women, 43 

effect of sunshine on ascorbic acid and riboflavin 
content of, 243 

Human: See also Infant Feeding; Lactation 

human milk studies; ascorbic acid and dehydro- 
ascorbic acid in colostrum and mature human 
milk, *176 

human milk studies; comparative values of bovine 
and human milks in infant feeding, *193 

human milk studies; diet of lactating women and 
collection and preparation of food and human 
milk for analysis, *142 

human milk studies; free and total riboflavin 
ya of colostrum and mature human milk, 


human milk studies; free and total thiamine con- 
tents of colostrum and mature human milk, *162 

human milk studies; implications of breast feeding 
and their investigation, *135 

human milk studies; nicotinic acid, pantothenic 
acid and biotin contents of colostrum and mature 
human milk, *150 

human milk studies; simple technic for manual 
expression of mothers’ milk, *148 

human milk studies; vitamin A and carotenoid 
contents of colostrum and mature human milk, 
*182 

human; studies on carotenoid metabolism; effect 
of high vitamin A intake on composition of 
human milk, 243 

incidence of tubercle bacilli: in milk supply of 
Capetown, 49 

natural enrichment of bread with powdered milk, 
119 

nicotinic acid, pantothenic acid, choline and biotin 
= of fresh, irradiated, evaporated and dry 
milk, 243 


Miller, H. C., new appointment for, 42 


Miller, J. F.: Trichuriasis in children; clinical 
survey of 50 cases and reports of 3 cases with 
pb infection and striking clinical symptoms, 


Miller, S.: Human milk studies; nicotinic acid, 
pantothenic acid and biotin contents of colostrum 
and mature human milk, *150 


Mites: See Tsutsugamushi Fever 
Moeller-Barlow’s Disease: See Scurvy 
Molds: See Fungi 

Moles: See Nevi 


Monfort, J.: Infantile dwarfism (encephalomyelitis) 
in siblings, *4 


Mongolism, congenital heart disease in infant with 
mongolism (importance of simian-like line of 
hand in diagnosis), 49 


Monsters; iniencephalus, 46 


Moon-Laurence-Biedl Syndrome: 
Moon-Biedl Syndrome 


Morbidity: See Vital Statistics 
Moro Reflex: See under Reflex 
congenital morphinism ; 


See Laurence- 


report of case, 


Congenital essential thrombopenic 


Morrison, M.: 
report of case and review of litera- 


purpura ; 
ture, *115 

Mortality Statistics: See Infant Mortality; Newborn 
Infants; Vital Statistics; etc. 


Mosquitoes: See Malaria 
Movements: See Eyes, movements; Muscles 
Moyer, E. Z.: Human milk studies; diet of lactating 


women and collection and preparation of food 
and human milk for analysis, *142 


Mucous Membrane: See Nose; Stomach; etc. 
Mumps: See Parotitis 
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Munks, B.: Human milk studies; ascorbic acid and 
dehydroascorbic acid in colostrum and mature 
human milk, *176 


Muscles, Dystrophy: See Dystrophy, muscular 
effect of thiamine depletion and restoration of 
muscular efficiency and endurance, 44 
Glycogen: See Glycogen 
transmission in parathyroid tetany, 


Paralysis: See Paralysis 
Mussil, J. J.: Omphalocele, 256 
Myelitis: See also Encephalomyelitis 


complicating measles, 244 
Myelosis, Aleukemic: See Leukemia 
Myocarditis in acute infective disease, 367 
Myocardium: See Heart; Myocarditis 
Myopathy: See under Muscles 
eda Infectious ; transmissibility of myxomatosis, 


Nanism: See Dwarfism 

Narcosis: See Anesthesia 

Nares: See Nose 

Nasal Sinuses: See Sinuses, Nasal 


Nasopharynx; Grisel’s disease or nasopharyngeal 
torticollis, 382 


Nausea, epidemic diarrhea, nausea and vomiting of 
unknown cause, 375 


Naval Medicine: See 
Recruits; ete. 
sporadic meningococcemia among Royal Australian 
naval personnel, 245 


Negri Body: See Rabies 


Negroes, causes of prematurity; influence of ma- 
ternal illness on incidence of prematurity; em- 
ployment of new criterion of prematurity for 
Negro race, *314 

causes of prematurity; influence of syphilis on 
incidence of prematurity, *318 


also Military Medicine ; 


Neisseria: See Gonococci 
Nephrectomy: See under Kidneys 
Nephrosis: See Kidneys, diseases 


Nerves: See also Nervous System; Paralysis 
transmission in parathyroid tetany, 


Nervous and Mental Disabilities: See Feebleminded- 


ness; Idiocy; etc. 
Nervous Child: See Periodicals 


Nervous System: See also Brain; Nerves; Reflex; 

Spinal Cord; etc. 

central nervous system in diphtheria, 121 

Diseases: See also Epilepsy; etc. 

diseases, subarachnoid administration of pyri- 
doxine hydrochloride in, 50 

diseases; torula infection of central nervous sys- 
tem, 378 

vasoparalysis of central nervous system, char- 
acteristic vascular syndrome; significance in 
pathology of central nervous system, 376 


Neurohypophysis: See Pituitary Body 


Nevi, Albright’s syndrome, 381 
Vascular: See Angioma 


Newborn Infants: See also under names of dis- 
eases, as Anemia; Asphyxia; Conjunctivitis ; 
Meningitis; Syphilis; ete. 

congenital intestinal obstruction; report of 3 cases 
with successful results of surgical treatment, 


254 
congenital thrombopenia, *29 
crying; community phase, 46 
dermatitis exfoliativa neonatorum 
ease), *329 
diaphragmatic paralysis in, 253 


(Ritter’s dis- 


a 

ae 
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Newborn Infants—Continued 
fracture of clavicle in newborn, 253 
immunity response of mothers and babies to in- 
i of pertussis vaccine during pregnancy, 


mortality trends in, 252 

osteomyelitis in 45 day old girl, 382 

phlebostasis and phlebothrombosis of brain in new- 
born and in early childhood, 4 

purulent parotitis in, 253, 376 

urine of, 364 

value of serum protein determinations in cases of 
suspect erythrodermia desquamativa of, 244 


Nicotinic Acid: See also Vitamins, B 
bacterial destruction of, 44 
human milk studies; nicotinic acid, pantothenic 
acid and biotin contents of colostrum and ma- 
ture human milk, *150 
pantothenic acid, choline and biotin content of 
fresh, irradiated evaporated and dry milk, 243 
Nitrogen; tryptophane requirement of man as de- 
termined by nitrogen balance and by excretion 
of tryptophane in urine, 43 


Nodes: See Rheumatic Fever 


Norval, M. A.: Tuberculin reaction in children with 
Ghon complex; review of 112 cases, *1 


Nose: See also Nasopharynx; Rhinitis; etc. 
Accessory Sinuses: See Sinuses, Nasal 


deformities; etiology and pathology of deformities 
of nasal pyramid, 248 

discharge; treatment of rhinorrhea and otorrhea, 
371 


injuries in dystocia, 120 

studies on streptococci (“enterococci”) of Lance- 
field group D; recovery of Lancefield group D 
streptococci from antemortem and postmortem 
cultures from infants and young children, *207 


Nurseries: See Hospitals 
Nurses and Nursing; primary tuberculous infec{ion 
in nurses, 369 


Nutrition: See also Diet and Dietetics; Dystrophy ; 
Food; Infant Feeding; Metabolism; Vitamins; 


etc. 
congenital malformations induced by maternal nu- 
tritional deficiency, 119 
present knowledge on adequate nutrition in in- 
fancy, 361 
. studies on children living at home; calory intakes 
on basis of age from 1 through 10 years, *214 


Obesity: See also Laurence-Moon-Biedl Syndrome ; 
Pituitary Body 
contribution to knowledge of Laurence-Moon-Biedl 
syndrome; 3 cases of monstrous infantile obesity, 
*9 


OBITUARIES: 
Kerley, Charles Gilmore, 359 
Mulherin, William A., 241 
Schwarz, Herman, 40 


Obstetric Injuries: See under Newborn Infants 
Obstetrics: See Hospitals; Labor; Pregnancy; etc. 
Odontoid Process: See Atlas and Axis 

Oil, Sesame: See Sesame Oil 

Oligophrenia: See Feeblemindedness 

Omphalocele: See Hernia, umbilical 


Ophthalmia: See also Conjunctivitis 
neonatorum, local penicillin therapy in, 364 
neonatorum ; virus ophthalmia neonatorum, 121 
Ophthalmoplegia : See Eyes, paralysis 


Opsonins; immunity response of mothers and babies 
to injections of pertussis vaccine during preg- 
nancy, *25 


treated successfully with penicillin, 
8 


cellulitis with severe cerebral symptoms (possible 
cavernous sinus thrombosis), 382 
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Organs, influence of thiourea on plasma proteins and 
organ weights in rat, 250 


Oropharynx: See Pharynx 

Orthodontia: See under Teeth 

Orthopedics: See under Bones; Poliomyelitis; etc. 
Ossification : See Bones, growth 

Osteitis fibrosa; Albright’s syndrome, 381 
Osteodystrophia Fibrosa: See Osteitis fibrosa 


Osteogenesis: See Bones, growth 
Imperfecta: See Bones, fragility 


Osteomyelitis, acute hematogenous; clinical diagnosis, 
prognosis and treatment, 381 
chronic ; penicillin in treatment, 381 
in 45 day old girl, 382 
of odontoid process of axis, 385 


Osteoporosis : See Bones, fragility 


Otitis Media: See also Mastoiditis 
role of ciliary action in production of pulmonary 
atelectasis, vacuum in paranasal sinuses and in 
otitis media, 370 
treatment of chronic suppurative otitis media by 
i application of penicillin and other drugs, 


Otorrhea: See Ear, discharge 


Otosclerosis, contributions to functional pathology of 
ear; some aspects of treatment in progressive 
congenital deafness, 371 


Oxygen: See also Respiration 

deficiency ; late behavioral aspects found in™ cases 
of prenatal, natal and postnatal anoxia, 127 

depressant effects of high concentrations of inspired 
oxygen on erythrocytogenesis; observations on 
patients with sickle cell anemia with description 
of observed toxic manifestations of oxygen, 247 

Therapy: See also Poliomyelitis 

therapy in modern pediatrics, 52 


Oxyuriasis, eosinophilia in, 124 


Pain: See Abdomen, pain; etc. 
Palsy: See Paralysis 


Pancreas, celiac syndrome; dietary therapy for con- 
genital pancreatic deficiency, *100 
effect of ether’ extract of thymus and pancreas on 
synthesis of acetylcholine, 381 
Pancreatic Ducts; effect of ligation on serum phos- 
phatase, 125 
Pantothenic Acid: See Vitamins, B 
Paralysis: See also Extremities, 
paralysis; Policmyelitis; etc. 
Bulbar: See Poliomyelitis 
Infantile: See Poliomyelitis 
phrenic; diaphragmatic paralysis in newborn, 253 
Respiratory: See under Respiration 
Paraplegia: See Extremities, paralysis 


guttata; pityriasis lichenoides chronica, 
4 


paralysis; Eyes, 


Parasites: See under names of parasitic diseases, as 
Oxyuriasis; etc. 


Parathyroid; maintenance of normal serum calcium 
by parathyroid gland in nephrectomized dogs, 50 
renal dwarfism; renal hyperparathyroidism with 
osteoporosis, 380 
Parmelee, A. H.: Mortality trends in newborn, 252 
Parotitis, cultivation vf mumps virus in developing 
chick embryo «nd its application to studies of 
immunity to mumps in man, 36 
mumps epidemic in small task force, 121 
purulent, in newborn, 253, 37 
recurrent or suppurative, 256 
Pars Nervosa: See Pituitary Body 
Parturition: See Labor 
Patch Test: See Anaphylaxis and Allergy 


Patton, E. F.: Lipodystrophy with involvement re- 
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stricted to 4 extremities, *31 
Patulin; effects of penicillin, clavacin and strep- 
tomycin on tetanus toxin, 122 
Pease, C. N.: Tuberculosis of bone, 257 
Pediatric societies, directory of, 56, 130, 258, 388 
Pediatrics: See also Children; Hospitals; Newborn 
Infants; and under names of specific diseases 
announcement of certification in allergy by Ameri- 
can Board of Pediatrics, Inc., 242 
oxygen therapy in modern pediatrics, 52 
some problems of pediatric gynecology, 380 
use of penicillin in, 387 
Penicillin, administration by mouth; preliminary re- 
port, 385 
and Staphylococcus pyogenes, 387 
concentration in various body fluids during peni- 
cillin therapy, 385 
effects of penicillin, clavacin and streptomycin on 
tetanus toxin, 1 
— of measuring concentrations in body fluids, 


38 
microbiologic aspects; bacterial penicillinase, 386 
stability in aqueous solution, 386 
Therapy: See Empyema; Hemothorax; Meningitis ; 
Ophthalmia neonatorum; Osteomyelitis; Otitis 
Media; Pyopneumothorax; Rat Bite Fever; 
Staphylococci; Streptococci; Syphilis; etc. 
transmission through human placenta, 52 
use in pediatrics, 387 
Penicillinase: See Enzymes 
Pentosuria: See Urine 
Percussion; plexigram in children, 125 
Periodicals ; a The Nervous Child changes 


hands, 24 
request for back issues of American Journal of 


Diseases of Children, 360 


Peritoneum, tuberculosis ; roentgen features of chronic 
tuberculous peritonitis, 375 


Peritonitis, Tuberculous: See Peritoneum, tuberculosis 

Perléche: See Lips, diseases 

Perlstein, M. A.: Congenital morphinism; report of 
case, 255 

Pertussis: See Whooping Cough 

Peterman, M. G.: Pseudosclerosis, *114 

Petroleum Products; kerosene and benzene pneu- 
monias in children, 374 

Pfeiffer’s Bacillus: See Meningitis, influenzal 

Pharyngitis: See under Pharynx 


Pharynx: See also Nasopharynx 
penicillin therapy in hemolytic streptococcus phar- 
yngitis and tonsillitis, 372 


Phenobarbital, Therapy: See Epilepsy 
Phonation: See Speech 

Phonetics: See Speech; Voice 

Phosphatase in Blood: See Blood, phosphatase 
Phospholipids: See Blood, fats and lipoids 


Phosphorus and Phosphorus Compounds; calcium, 
magnesium and phosphorus in milk of Australian 


women, 43 
fractionation of phosphorus compounds in certain 


vegetables, 43 
in Blood: See Blood, phosphorus 
Physical Examination: See Recruits 


Physicians: See also Obituaries 
looks at school dental programs, 384 
observations on child populations, birth and infant 
death rates and medical personnel in certain 
countries, 362 


Pigmentation: See Nevi; etc. 
Pinworms: See Oxyuriasis 
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Pirquet Test: See under Tuberculosis 


Pituitary Body, Diseases: See Laurence-Moon-Bied] 
Syndrome; Obesity; etc. 
hypophyseal stimulation by injection of light-in- 
activated estrone, 250 
maintenance of muscle glycogen in fasted hypo- 
physectomized-adrenalectomized rats, 51 ° 
Pituitary Preparations; effect of growth hormone on 
vitamin A-deficient rat, 51 
effects of bilateral cervical sympathectomy on 
thyroid activity, 250 
Pityriasis lichenoides chronica (parapsoriasis gut- 
tata), 384 
Placenta, transmission of penicillin through human 
placenta, 52 
Plants, Poisonous: See Rhus 
Plasma: See under Blood 
Plasmodium: See Malaria 
Plastic Surgery: See Surgery, plastic 
Platou, E. S.: Pyopneumothorax in premature baby 
successfully treated with penicillin, *226 
Plaut-Vincent Infection: See Fusospirochetosis 
Pleura, Abscess: See Empyema 
tuberculosis ; tuberculous pleurisy with effusion in 
infancy, 368 
Pleurisy, Tuberculous: See Pleura, tuberculosis 


Plexigram: See Percussion 
Pneumocephalus; pneumoencephalocele secondary to 
puncture wound of lid, 251 
Pneumococci: See also Pneumonia 
chemotherapy of intracranial infections; treatment 
of pneumococcic meningitis by intrathecal ad- 
ministration of penicillin, 250 
influence of B vitamins on resistance of rats to 
dnduced pneumococcic lobar pneumonia, 248 
pneumococcic meningitis, 256 
treatment of pneumococcic meningitis with penicil- 
lin, 377 
Pneumoencephalocele: See Pneumocephalus 
Pneumonia: See also Bronchopneumonia 
influence of B vitamins on resistance of rats to 
induced pneumococcic lobar pneumonia, 248 
studies on primary atypical pneumonia; observa- 
tions concerning relationship of nonhemolytic 
streptococcus to disease, 373 
virus pneumonia; résumé and therapeutic sugges- 
tion, 373 


Pneumothorax: See Pyopneumothorax 

Poison Ivy: See Rhus, poisoning 

Poisons and Poisoning: See under names of specific 
substances, as Mercury; etc. 

Polayes, S. H.: Infantile dwarfism (encephalomye- 
litis) in siblings, * 

Poliomyelitis: See also Encephalomyelitis 

isolation of virus from creek water by direct trans- 
mission to cotton rat, *293 
suggested new treatment (oxygen), 245 

Pollen: See Anaphylaxis and Allergy; Asthma; Hay 
Fever 

Polyarthritis: See Arthritis 

Polydactylia: See Laurence-Moon-Biedl Syndrome 

Pontius, G. V.: Congenital intestinal obstruction in 
newborn; report of 3 cases with successful re- 
sults of surgical treatment, 254 

Potatoes, effect of institutional cooking methods on 
vitamin content of foods; thiamine content of 
potatoes, 45 

Pratt, J. P.: Human milk studies; implications on 
breast feeding and their investigation, *135 


Precocity: See Puberty 
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Pregnancy: See also Labor 
antenatal diet and its influence on stillbirth and 
prematurity, 121 
causes of prematurity; influence of maternal illness 
on incidence of prematurity ; employment of new 
criterion of prematurity for Negro race, *314 
causes of prematurity; influence of syphilis on 
incidence of prematurity, *318 
congenital defects following maternal rubella, *301 
congenital malformations induced maternal nu- 
tritional deficiency, 119 
congenital malformations of eyes induced in rats 
by maternal vitamin A deficiency, 45 
immunity response of mothers and babies to in- 
jections of pertussis vaccine during, *25 
Multiple: See Twins 
Rh antenatal testing, 46 
Premature Infants; antenatal diet and its influence 
on stillbirth and prematurity, 121 
bronchopneumonia in premature twins, 249 
causes of prematurity; influence of maternal ill- 
ness on incidence of prematurity; employment of 
new criterion of prematurity for Negro race, *314 
causes of prematurity; influence of syphilis on 
incidence of prematurity, *318 
metabolic basis for individualized feeding of infants, 
premature and full-term, 43 
period of hospitalization for, 45 
pyopneumothorax successfully treated with penicil- 
lin, *226 
staphylococcic septicemia in premature baby treated 
with penicillin, 48 
Prenatal Care: See under Pregnancy 
Presentation: See Labor 
Priodax: See Gallbladder 


Protamine Insulin: See under Diabetes Mellitus; 
Insulin 


Proteinase: See Enzymes 
Proteins: See also Enzymes; Nitrogen; and under 
names of proteins 
effect of soy fiour on nutritive value of protein 
of white bread, 361 
in Blood: See Blood, proteins 
serum albumin regeneration as effected by intra- 
venously and orally administered protein hydrol- 
ysates, 247 
Pseudosclerosis, *114 
Ptosis: See Eyelids 
Puberty, precocious; Albright’s syndrome, 381 
Puericulture: See Child Welfare; Infant Welfare 
Puerperium: See Labor; Lactation; Pregnancy 
Purpura, haemorrhagica; congenital essential 
thrombopenic purpura; report of case and review 
of literature, *115 
haemorrhagica ; congenital thrombopenia, *29 


Pyopneumothorax in premature baby successfully 
treated with penicillin, *226 


Pyothorax: See Empyema; Pyopneumothorax 
Pyridoxine: See also Vitamins, B 
and choline content of meats, 43 
subarachnoid administration of pyridoxine hydro- 
chloride in diseases of nervous system, 50 
Quadriplegia: See Extremities, paralysis 
Quinacrine Hydrochloride: See Malaria 


R. A. F.: See Aviation and Aviators 
Rabies, experimental, seroprophylaxis in, 246 
Races: See Blood groups; Negroes; etc. 
Rachitis : See Rickets 


Radiations: See under names of various diseases 
Therapy: See under Vagina 
Radioactivity, absorption of ferrous and ferric radio- 
active iron by human subjects and by dogs, 361 
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Ragweed: See Asthma; Hay Fever 
Rash: See Roseola 
Rat Bite Fever, penicillin in, 366 


Rats; isolation of poliomyelitis virus from creek 
water by direct transmission to cotton rat, *293 


von Recklinghausen’s Disease: See Osteitis fibrosa 
Reconditioning : See Rehabilitation 


Recruits: See also Military Medicine; Naval Medicine 
two million 4-F’s charged to illiteracy, 50 ~ 


Reflex, Moro; fracture of clavicle in newborn, 253 
oculocardiac ; sudden death of mice injected intra- 
amd with minute quantities of sesame oil, 
378 


Refraction: See Eyes, accommodation and refraction 


Rehabilitation of child who is handicapped by deaf- 
ness, 49 
—- for devastated medical libraries of Manila, 


Reproduction: See Pregnancy 
Respiration, Disorders: See Asphyxia 
laryngeal stridor with temporary cardiac’ and 
respiratory arrest; complication of operation for 
congenital esophageal stenosis with tracheo- 
esophageal fistula, *336 


Respiratory Quotient: See Metabolism 


Respiratory Tract: See also Bronchi; Nasopharynx ; 

Nose; Pharynx; etc. 

autohemagglutinins—‘‘cold agglutinins,” 247 

Diseases: See also Bronchitis; Pneumonia; etc. 

diseases; meningococcic infection; meningococcic 
meningitis and septicemia, 46 

diseases; studies on control of acute infections of 
respiratory tract; continuous oral administration 
of sulfadiazine to children highly susceptible 
to infection, *89 

diseases ; studies on streptococci (‘‘enterococci’’) of 
Lancefield group D; recovery of Lancefield group 
D streptococci from antemortem and postmortem 
cultures from infants and young children, *207 


Resuscitation: See under Asphyxia 


Reticuloendothelial System: See Anemia, 
Liver; Spleen; etc. 


Retina, abnormalities; congenital folds, 251 
angioma of, 383 
effect - aaa extracts on growth of blinded male 
rats, 
Retinitis Pigmentosa: See Laurence - Moon - Biedl 
Syndrome 


Rh Factor: See Blood, groups; Blood, transfusion 


Rheumatic Fever problem; approaches awaiting de- 
velopment, *348 
problem ; present status, *339 
prophylactic use of sulfanilamide in children with 
inactive rheumatic fever, 123 
salicylate intoxication in children; 
cases, *331 


Rheumatism: See Arthritis 
Acute: See Rheumatic Fever 


Rhinitis: See also Respiratory Tract, diseases 
Vasomotor: See also Hay Fever 
vasomotor; abuse of vasoconstrictors in hay fever 
and vasomotor rhinitis, 125 


Rhinorrhea: See Nose, discharge 


Rhus, poisoning ; status of poison ivy extracts; report 
of Council on Pharmacy and Chemistry, 251 


Riboflavin: See also Vitamins, B 

effect of spray-drying and subsequent storage of 
dried product of vitamin A, D and riboflavin 
content of eggs, 243 

effect of sunshine on ascorbic acid and riboflavin 
content of milk, 243 

human milk studies; free and total riboflavin con- 
tents of colostrum and mature human milk, *171 


splenic ; 


report of 4 
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Richards, A. J.: Human milk studies; diet of lactat- 
ing women and collection and preparation of 
food and human milk for analysis, *142 


Rickets: See also Vitamins, D 
Celiac: See Celiac Disease j 
hypophosphatemic rickets with glycosuria, ketonuria 
and acidosis (de Toni-Fanconi syndrome) ; clini- 
cal case with postmortem studies, 376 
Renal: See Dwarfism 


Rickettsia: See Typhus 
Ritter’s Disease: See Dermatitis exfoliativa 
Robb, J. A.: Cholecystography for children, *325 


Robinson, A.: Human milk studies; ascorbic acid 
and dehydroascorbic acid in colostrum and 
mature human milk, *176 Y 


Roderuck, C. E.: Human milk studies; free and total 
riboflavin contents of colostrum and mature 
human milk, *171 

Human milk studies; free and total thiamine con- 
tents of colostrum and mature human milk, *162 


Roentgenography: See under names of diseases, 
organs and regions, as Hemangioma; etc. 


Roseola, Epidemic: See Rubella 
infantum; exanthem subitum, 367 


Roundworms: See Oxyuriasis 


Rubella; congenital defects following maternal 
rubella, *301 


Rubeola: See Measles; Rubella 


Rust, R.: Human milk studies: ascorbic acid and 
dehydroascorbic acid in colostrum and mature 
human milk, *176 


Sachs-Tay Disease: See under Idiocy 

Salicyl Compounds; salicylate intoxication in chil- 
dren; report of 4 cases, *331 

Salicylates: See Salicyl Compounds 


Salmonella; bacterial enteritis, 47 
cholerae suis; infection with Salmonella cholerae 
suis (American type), 368 
enterocolitis in infants and children, 249 
interesting observation of infection with salmonella, 
367 


selandia; report of second case, 367 
Salts: See Sodium chloride 


Samwick, A. A.: Congenital essential thrombopenic 
purpura; report of case and review of literature, 
*115 


Sanatoriums: See Hospitals 


Sanford, H. N.: Cold agglutinins as cause of hemo- 
lysis in erythroblastosis neonatorum, 253 


Sanford, S. N.: Purulent parotitis in newborn, 253 

San Joaquin Fever: See Coccidioidomycosis 

Sarcoidosis of Boeck; metabolic studies of 3 cases, 
385 


Sarcoma: See under names of organs and regions 
Scalds: See Burns 
Scarlatina: See Scarlet Fever 


Scarlet Fever: See also Streptococci 
treatment, 244 


Schaumann’s Disease: See Sarcoidosis 
Schefrin, A. E.: Congenital thrombopenia, *29 
Schick Test: See Diphtheria 

Schmitz’s Bacillus: See Dysentery 
Schénlein-Henoch Purpura: See Purpura 


Schools, high-tone deafness in school children simu- 
lating mental defect, 372 

index of prevalence of dental caries in school 
children, 385 

physician looks at school dental programs, 384 
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Schools—Continued 
studies on incidence and causes of dental defects 
in children, 384, 385 
studies on incidence and cause of dental defect in 
children ; malocclusion, 128 
thiamine for school children, 362 


Schwartz, A. B.: Diaphragmatic paralysis in new- 
born, *253 

Sclerosis: See*Otosclerosis ; etc. 

Scorbutus: See Scurvy 

Scrofulosis: See Tuberculosis 

Scrub Typhus: See Tsutsugamushi Fever 


Scurvy: See also Ascorbic Acid 
Barlow’s disease, 45 


Secretions, Internal: See Endocrine Glands 
Sensation: See Pain; etc. 


Sensitization: See under Anaphylaxis and Allergy; 
Immunity ; etc. 


Septicemia : See under specific organisms and diseases, 
as Meningococci; Staphylococci; Streptococci ; 
etc. 


Septum, Intraventricular: See Heart 
Nasal: See under Nose 


Serum: See Blood 
Convalescent: See Measles; Pneumonia; Scarlet 
Fever; etc. 
Hyperimmune: See Whooping Cough 
Immune: See under Diphtheria; etc. 
Sickness: See Anaphylaxis and Allergy 
Transfusion: See Blood, transfusion 
Sesame Oil, sudden death of mice injected intra- 
orbitally with minute quantities of, 378 


Sex, Precocious Development: See under Puberty 
Shechtman, A.: Congenital thrombopenia, *29 
Shigella Dysenteriae: See Dysentery 

Shmigelsky, I.: Purulent parotitis in newborn, 253 


Shock, Anaphylactic: See Anaphylaxis and Allergy 
plasma, gelatin and saline therapy in experimental 

wound shock, 251 

Sicklemia: See Anemia, sickle cell 

Siegel, M.: Studies on control of acute infections 
of respiratory tract; continuous oral adminis- 
tration of sulfadiazine to children highly sus- 
ceptible to infection, *89 


Sinus, Thrombosis: See Thrombosis, sinus 


Sinuses, Nasal; acute sinusitis and technic of 
antrum washout, 372 
does sinus infection affect sinus growth? 371 
role of ciliary action in production of pulmonary 
atelectasis, vacuum in paranasal sinuses and in 
otitis media, 370 
Skeleton: See Bones 
Skin, Diseases: See Dermatitis; under names of 
diseases, as Herpes; etc. 
Hemorrhage: See Purpura 
Pigmentation: See Nevi 
Reactions: See Anaphylaxis and Allergy; etc. 


Skull: See Cranium 


Smallpox, factors influencing false positive serologic 
reactions for syphilis due to smallpox vaccina- 
tion (vaccinia), 365 

laboratory test for diagnosis of, 245 
vaccinia occurring at short intervals, 244 


Societies, foreign, directory of, 56, 130, 258, 388 
international, directory of, 56, 130, 258, 388 
local, directory of, 58, 132, 260, 39 
national, directory of, 57, 131, 259, 389 
pediatric, directory of, 56, 130, 258, 388 
sectional, directory of, 57, 131, 259, 389 

state, directory of, 57, 131, 259, 389 
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Society TRANSACTIONS: 
Chicago Pediatric Society, 252 


Sodium, chloride; increases in plasma volume fol- 

lowing administration of sodium salts, 9 

chloride; plasma, gelatin and saline therapy in 
experimental wound shock, 251 

chloride; work in heat as affected by intake of 
water, salt and glucose, 52 

Diphenyl Hydantoinate: See Epilepsy 

Salicylate: See Salicyl Compounds 


Sodoku : 
Sorkin, R.: 
in sibl 


Soybeans; effect of soy flour on nutritive value of 
protein of white bread, 361 


Spasm: See Convulsions; Epilepsy; etc. 


Speech, anomalies of speech mechanism and associ- 
ated voice and speech disorders, 363 
relationship between frequency and duration of 
moments of stuttering, 127 


See Rat Bite Fever 
a dwarfism (encephalomyelitis) 


Spinal Cord: See also Meninges; Nervous System; 


etc. 
‘abscess within; review of literature and report 
of 3 cases, 376 
Inflammation: See Myelitis 


Spinal Fluid: See Cerebrospinal Fluid 
Spinal Puncture: See Cerebrospinal Fluid 


Spine: See also Atlas and Axis 
abnormalities; Klippel-Feil malformation, 


Spirochaeta, Minus: See Rat Bite Fever 
Pallida: See Syphilis 
Vincenti: See Fusospirochetosis 


Spleen, traumatic rupture, 370 

Spotted Fever: See Typhus 

Sprue, Nontropical: See Celiac Disease 
Stammering: See under Speech 

comparison of pathogenicity tests for, 


363 


infections; treatment with penicillin by intermit- 
tent sterilization, 

pyogenes, and penicillin, 387 

pyopneumothorax in premature baby successfully 
treated with penicillin, *226 

ae ag premature baby treated with peni- 
cillin, 


Status Asthmaticus: See Asthma 
Epilepticus: See Epilepsy 


Steatorrhea: See Celiac Disease 
Stenosis: See Aorta; Esophagus 


Sternum, precordial leads in childhood; comment 
on presence of double upward deflections in 
— from sternal region of normal children, 

Puncture: See Bones, marrow 

Stevens, D. L.: Salicylate intoxication in children; 
report of 4 cases, *331 


Stevens-Johnson Disease: See Erythema multiforme 
Stilbestrol: See Estrogens 


Stillbirths: See also Infant Mortality 
causes of prematurity; influence of maternal 
illness on incidence of prematurity; employment 
$ aa criterion of prematurity for Negro race, 
1 
antenatal diet and its influence on stillbirth and 
prematurity, 121 


Stomach: See also Gastrointestinal Tract 

effect of caffeine on gastric secretion in dog, cat 
and man, 52 

intrathoracic cyst of gastric type; one-stage re- 
moval, 248 

synergistic effect of caffeine on histamine in 
relation to gastric secretion, 50 

time factor in production ef gastric lesions on 
low calcium diets, 376 
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Stomatitis, Vincent’s: See Fusospirochetosis 


Stools: See Feces 


Streptococci: See also Scarlet Fever 

age as factor in streptococcosis, 47 
experience with slide agglutination and capillary 
precipitin methods for typing hemolytic strep- 


tococci, 43 

“explosive” outbreak of hemolytic streptococcic 
tonsillitis on R. A. F. station, 372 

penicillin therapy in _ hemolytic 
pharyngitis and tonsillitis, 372 

studies on primary atypical pneumonia; observa- 
tions concerning relationship of nonhemolytic 
streptococcus to disease, 373 

studies on streptococci (‘enterococci’) of Lance- 
fleld group D; recovery of Lancefield group D 
streptococci from antemortem and postmortem 
cultures from ‘infants and young children, *207 

studies on streptococci (“enterococci”) of Lance- 
field group D; serologic and biochemical char- 
acteristics, *93 


Streptomycin: See Actinomyces 
Striimpell-Westphal Disease: See Pseudosclerosis 


Stuart, H. C.: Nutrition studies on children living 
at home; calory intakes on basis of age from 1 
through 10 years, *214 


Stuttering: See under Speech 
Subdural Space: See Meninges 
Suffocation: See Asphyxia 


Sugars: See Carbohydrates; Dextrose ; 
in Urine: See Diabetes Mellitus 


Sulfadiazine: See Respiratory Tract, diseases; 
Sulfonamides; etc. 


Sulfamethazine: See Sulfonamides 
Sulfanilamide: See Rheumatic Fever; Sulfonamides ; 
ete. 


streptococci 


etc. 


Sulfonamides; blood studies in allergy; cellular 
reactions in sulfonamide sensitivity, 383 

dermatitis following local application of sulfanil- 
amide, 384 

experience with sulfapyrazine in children, 386 

sulfamethazine; in vitro action on enteric patho- 
gens as compared with sulfadiazine and sulfa- 
merazine, 386 

Therapy: See Meningitis; Respiratory Tract, dis- 
eases; Rheumatic Fever; etc. 


Sunlight: See Light 
Suprarenal Preparation: See Adrenal Preparations 
Suprarenals: See Adrenals 


Surgery: See also Instruments; Wounds; etc. 
plastic; etiology and pathology of deformities of 
nasal pyramid, 248 


Sympathectomy; effects of bilateral cervical sym- 
pathectomy on thyroid activity, 250 


Syphilis: See also under names of organs and 
regions 
causes of prematurity; influence of syphilis on 
incidence of prematurity, *318 
penicillin in prevention and treatment, 
6 


factors influencing false positive serologic reac- 
tions due to smallpox vaccination (vaccinia), 


365 
Hereditary: See Syphilis, congenital 


Takacs, W. S.: 
from creek water by direct 
cotton rat, *293 


Tay-Sachs Disease: See under Idiocy 


Teeth, case of hereditary mesiocclusion complicated 
by endocrine dysfunction, 244 
index of prevalence of dental caries in school 
children, 385 
physician looks at school dental programs, 384 
studies on incidence and cause of dental defects 
in children, 384 


Isolation of poliomyelitis virus 
transmission to 
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Teeth—Continued 
studies on incidence and cause of dental defects 
in children; fissures and caries, 385 
studies on incidence and cause of dental defect 
in children; malocclusion, 128 
studies on incidence and cause of dental defects 
ip children; pits and fissures, 385 
Temperature: See also Cold; Heat; etc. 
effects of light intensity, day length, tem 
and other environmental factors on asco 
content of tomatoes, 243 
Tenen, M. M.: Histoplasmosis in children; review 
of literature, with report of case, *229 
Testes, Hormones: See Androgens 
Testosterone: See Androgens 
Tetanus, effects of penicillin, clavacin 
tomycin on tetanus toxin, 122 


Tetany: See also Blood, calcium 
— transmission in parathyroid tetany, 


rature 
ic acid 


and strep- 


Thaysen-Gee Disease: See Celiac Disease 


Thiamine: See also Vitamins, B 
content of hen eggs during incubation, 44 
effect of institutional cooking methods on vitamin 
content of foods, 45 
effect of thiamine depletion and restoration of 
muscular efficiency and endurance, 44 
for school children, 362 
human milk studies; free and total thiamine con- 
tents of colostrum and mature human milk, *162 
some factors influencing fecal elimination by 
human subjects, 243 
Thiouracil: See Thiourea 
Thiourea, effect of limited water intake on body 
weight and thyroid weight of rats treated with 
thiouracil, 250 
——— on plasma proteins and organ weights in 
rat, 
Thompson, M.: Immunity response of mothers and 
babies to injections of pertussis vaccine during 


pregnancy, * 
Thorax: See also Chylothorax ; Heart; Lungs; 
Pleura; etc. 
intrathoracic cyst of gastric type; one-stage re- 
moval, 
Throat: See also Larynx; Pharynx; Tonsils; etc. 


studies on streptococci (“enterococci”) of Lance- 
field group D; recovery of Lancefield group D 
streptococci from antemortem and postmortem 
cultures from infants and young children, *207 
Thrombopenia: See Purpura haemorrhagica 
Thrombophlebitis: See Thrombosis 
Thrombosis: See also Embolism 
arterial embolism and thrombosis in infancy, *61 
phiebostasis and phlebothrombosis of brain in 
newborn and in early childhood, 46 


sinus; orbital cellulitis with severe cerebral 
sevens (possible cavernous sinus thrombosis), 


Thymus; effect of ether extract of thymus and 
pancreas on synthesis of acetylcholine, 381 


Thyroid: See also Parathyroid 
effect of limited water intake on body weight and 
aes weight of rats treated with thiouracil, 


effects of bilateral cervical sympathectomy on 
thyroid activity, 250 
Hormone: See Thyroxin 
Thyroxin, response after subtotal hepatectomy, 51 
Tick Fevers: See Typhus 
Tissue, Adipose: See Obesity 
Tocopherol: See Vitamins, E 


Tomatoes, effects of light intensity, day length, tem- 
perature and other environmental factors on 
ascorbic acid content of, 243 


Tompkins, C. A.: Preventive care of infants and 
children; first postnatal family interview, *32 
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de Toni-Fanconi Syndrome: See Dwarfism, renal 


Tonsillitis: See Tonsils . 
Tonsils; ‘explosive’ outbreak of hemolytic strep- 
tococcic ,tonsillitis on R. A. F. station, 372 


penicillin therapy in hemolytic streptococcus 
pharyngitis and tonsillitis, 372 


Toomey, J. A.: Isolation of poliomyelitis virus from 
creek water by direct transmission to cotton 
rat, *293 

Torticollis, nasopharyngeal, or Grisel’s disease, 382 


Ses ee infection of central nervous sys- 
Toxin and Antitoxin: See under Diphtheria; Scar- 
let Fever; Tetanus; Whooping Cough; etc. 


Toxoid: See under Diphtheria; Tetanus; Whooping 
Cough; etc. 
mammalian and avian “Toxoplasma,” 


Trachea, Fistula: See Fistula 
Transfusion: See Blood, transfusion 
Trench Mouth: See Fusospirochetosis 


Trichuriasis in children; clinical survey of 50 
cases and reports of 3 cases with heavy infec- 
tion and striking clinical symptoms, *289 

massive infection with Trichuris trichiuria in 
children; report of 4 cases, with autopsy, *19 


Tridione: See Epilepsy 


Tropical Medicine: See under names of tropical dis- 
eases 

Trypanosoma; spontaneous development of arsenic- 
resistance in Trypanosoma equiperdum and 
its mechanism, 43 

Tryptophane requirement of man as determined by 
_eeen — and by excretion of tryptophane 
n urine, 


nae amma Fever; epidemiology of scrub typhus, 


Tubercle Bacilli: See also Tuberculosis 
incidence in milk supply of Capetown, 49 
tubercle bacilluria in child, 246 
tuberculin reaction in children with Ghon com- 
plex; review of 112 cases, *1 


Tuberculin: See also Tuberculosis 
reaction in children with Ghon complex; review 
of 112 cases, *1 


Tuberculosis: See also under names of organs, 
regions and diseases, as Bones; Hip; Peri- 
toneum; Pleura; etc. 

evaluation of effectiveness of therapeutic measures 
against primary tuberculosis ; 
some leading principles, *263 

fate of very young children with, 48 

infectivity of primary complex of tuberculosis of 
childhood, *201 

miliary, healed asymptomatic, 368 

miliary, in infancy, 124 

primary infection in nurses, 369 

pulmonary, primary, bronchial obstructions in, 124 

pulmonary, primary, importance of, 1 

pulmonary ; tuberculosis of right hip with chronic 
miliary infection of lungs, 369 

tuberculin reaction in with Ghon ‘com- 
plex; review of 112 cases, 


Tumors: See Angioma; Cholesteatoma ; 
oma; etc.; and under names of organs 
regions, as Kidneys; etc. 

Twins, premature, bronchopneumonia in, 249 
Typhoid, Bacilli: See Bacteria, typhoid group 
prophylaxis with intradermal vaccine, 367 
Typhus, ~——— typhus fever in southern Cali- 


fornia, 
Scrub Typhus: See Tsutsugamushi Fever 


Uleers: See under names of organs and regions 


Ultraviolet Rays: See Light; and under names of 
organs and diseases 


consideration of © 


° 

; 

= 


INDEX TO 


Urinary Tract: See Kidneys; etc. 


Urination; anuria; report of 4 cases, 
by kidney decapsulation, 380 


Urine: See also Urination; under names of dis- 

eases 

of aewborn infant, 364 

pentosuria with diabetic symptoms, 380 

tryptophane requirement of man as determined 
by nitrogen balance and by excretion of trypto- 
phane in urine, 43 

tubercle bacilluria in child, 246 


Urticaria caused by chlorinated drinking water, 383 


Uterus: See also Gynecology 
variations in water content of rat’s uterus dur- 
ing continuous estrogenic treatment, 


Vaccination: See Immunity; and under names of 
various diseases, as Smallpox; Typhoid; etc. 


Vaccines: See Typhoid; Cough; etc. 
Calmette-Guérin: See Tubercu 


Vaccinia: See Smallpox 

Vagina, carcinoma of vaginal wall in girl of 14, 38 
Varicella: See Chickenpox 

Variola: See Smallpox 


Vasomotor System: See also Blood pressure; 
Capillaries 

abuse of vasoconstrictors in hay fever and 
vasomotor rhinitis, 125 

hypersensitivity of adrenalectomized rats to 
vascular stress, 250 

vasoparalysis of central nervous system, char- 
acteristic vascular syndrome; significance in 
pathology of central nervous system, 6 


Vegetables: See Fruits and Vegetables 
Venereal Diseases: See Gonorrhea; Syphilis 
Vertebrae: See Atlas and Axis; Spine 
Vestibular Apparatus: See Ear 

Vincent’s Disease: See Fusospirochetosis 


Viruses: See also Parotitis; Pneumonia; 
myelitis ; 
virus ophthalmia neonatorum, 121 
Vision: See Eyes; etc. 
Vital Statistics: See also Infant Mortality 
observations on child populations, birth and infant 


death rates and medical personnel in certain 
countries, 362 


Vitamins: See also Ascorbic Acid; Nicotinic Acid; 

Riboflavin; Thiamine 

A: See also Carotene 

A; congenital malformations of eyes induced in 
rats by maternal vitamin A deficiency, 45 

A; effect of growth hormone on vitamin A-defi- 
cient rat, 51 

A; effect of spray-drying and subsequent storage 
of dried product of vitamin A, D and riboflavin 
content of eggs, 243 

A; human milk studies; vitamin A and carotenoid 
contents of colostrum and mature human milk, 

A, studies in dark adaptation as means of detect- 
ing deficiency of, 362 

A; studies on carotenoid metabolism ; effect of high 
ee A intake on composition of human milk, 

B: See also Nicotinic Acid; Riboflavin; Thiamine 

B; human milk studies; nicotinic acid, panto- 
thenic acid and biotin contents of colostrum and 
mature human milk, *150 

B; importance of vitamin B complex in metabolism 
of infant and growing child, 362 

B; influence on resistance of rats to induced 
pneumococcic lobar pneumonia, 248 

B; nicotinic acid, pantothenic acid, choline and 
biotin content of fresh, irradiated evaporated 
and dry milk, 243 

Bi: See Thiamine 
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Vitamins—Continued 
Bz: See Riboflavin 
Be: See Pyridoxine 
C: See Ascorbic Acid 
content of field-frozen kale, *298 
: See also Rickets 
D; effect of spray-drying and subsequent storage 
of dried product of vitamin A, D and riboflavin 
content of eggs, 243 
Deficiency: See Rickets; Scurvy; etc.; and under 
specific vitamins 
E: See also Lactation; Pregnancy 
E vs. wheat germ oil, 44 
‘ effect of institutional cooking methods on vitamin 
content of foods; thiamine content of potatoes, 


45 

effect of topical application of vitamins and some 
other chemicals on healing of wounds, 

human milk studies; comparative values of bovine 
and human milks in infant feeding, *193 

human milk studies; diet of lactating women and 
collection and preparation of food and human 
milk for analysis, *142 

requirements in infants and children, 243 


Voice, anomalies of speech mechanism and associated 
voice and speech diserders, 363 


Vollmer Patch Test: See Tuberculosis 


Vomiting, epidemic diarrhea, nausea and vomiting 
of unknown cause, 37 


Waligren, A,: Evaluation of effectiveness of thera- 
peutic measures against primary tuberculosis; 
consideration of some leading principles, *263 


War: See also Aviation and Aviators; Military 
Medicine; Naval Medicine; Wounds; etc. 
economy of war and education of Venezuelan 
people, 128 
international study weeks for child victims of, 40 
Wassermann Reaction: See Cerebrospinal Fluid; 
Syphilis 
Water: See also Fluids 
cause of abnormal retention of ingested water in 
adrenalectomized rats, 250 
effect of limited water intake on body weight and 
— weight of rats treated with thiouracil, 


isolation of poliomyelitis virus from creek water 
by direct transmission to cotton rat, *293 
= caused by chlorinated drinking water, 


variations in water content of rat’s uterus during 
continuous estrogenic treatment, 51 

work in heat as affected by intake of water, salt 
and glucose, 52 


Watkins, C. G.: Cholecystography for children, *325 


Weaver, H. M.: Isolation of poliomyelitis virus from 
= water by direct transmission to cotton rat, 


Weight: See Body, weight; Infants; Obesity 
Werlhof’s Disease: See Purpura haemorrhagica 


Wertz, A. L.: Human milk studies; diet of lactating 
women and collection and preparation of food 
and human milk for analysis, *142 


Westphal-Striimpell Disease: See Pseudosclerosis 
Wheal: See Urticaria 
Wheat Germ Oil: See Vitamins, E 


Wheeler, S. M.: Studies on streptococci (‘‘entero- 
cocci’) of Lancefield group D; recovery of 
Lancefield group D streptococci from antemortem 
and postmortem cultures from infants and young 
children, *207 
Studies on streptococci (“enterococci”) of Lance- 
field group D; serologic and biochemical char- 
acteristics, *93 
Whipworm: See Trichuriasis 
Whittier, L.: Trichuriasis in children; clinical sur- 
vey of 50 cases and reports of 3 cases with 
peers infection and striking clinical symptoms, 


411 


412 INDEX TO 


Whooping Cough, 47 
clinical and prophylactic study, 
diagnostic methods in, 366 
immunity response of mothers and babies to in- 
os of pertussis vaccine during pregnancy, 


results obtained in treatment by high altitude 
changes by airplane, 47 : 

status of passive immunization and treatment in 
pertussis by use of human hyperimmune serum ; 
— of Council on Pharmacy and Chemistry, 


122 


Widerman, A.: Dermatitis exfoliativa neonatorum 
(Ritter’s disease), *329 


Williams, H. H.: Human milk studies; ascorbic acid 
and dehydroascorbic acid in colostrum and 
mature human milk, *176 

Human milk studies; diet of lactating women and 
collection and preparation of food and human 
milk for analysis, *142 

Human milk studies; free and total riboflavin 
— of colostrum and mature human milk, 

171 


Human milk studies; free and total thiamine con- 
tents of colostrum and mature human milk, *162 
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Williams, H. H.—Continued 

Human milk studies; implications of breast feed- 
ing and their investigation, *135 

Human milk studies; nicotinic acid, pantothenic 
acid and biotin contents of colostrum and mature 
human milk, *150 

Human milk studies; vitamin A and carotenoid 
contents of colostrum and mature human milk, 


*182 

Wilms Tumor: See Kidneys 

Work in heat as affected by intake of water, salt 
and glucose, 52 

beds = See also Military Medicine; Naval Med- 
cine 


effect of topical application of vitamins and some 
other chemicals on healing wounds, 384 

plasma, gelatin and saline therapy in experimental 
wound shock, 251 


Yannet, H.: Diagnostic classification of patients 
with mental deficiency; distribution of 1,330 in- 
stitutionalized patients, with review of in- 
cidence of convulsive disorders and noncerebral 
developmental anomalies, *83 


Zona: See Herpes 
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"Whenever there is lack of bulk in the diet of children, 
constipation may result. 


Metamucil encourages natural habits of elimination by the 
formation of a soft, plastic, water-retaining, gelatinous 
residue in the lower bowel. 


“Smoothage”’ describes the gentle, non-irritating action of Metamucil 
—the highly refined mucilloid of a seed of the psyllium group, 
Plantago ovata (50%), combined with dextrose (50%). 


M E TAM U CTE is the registered trademark of G. D. Searle & Co, Chicago 80, Iinois mss 


RESEARCH IN THE SERVICE OF MEDICINE 


* 
| 


Essential though they are, vitamins are never- 
theless not the only nutrients which may be 
lacking in the diet of persons physically be- 
low par. Nutritional imbalance, not infre- 
quently the cause of poor physical stamina, 
excessive irritability, and poor appetite, may 
be attributable to other dietary-induced de- 
ficiencies. In consequence, adjustment of the 
entire nutritional intake is indicated. 
Virtually any diet can be enhanced to a 
point of adequacy through the addition of 
three glassfuls of Ovaltine daily. Made with 


THAN VITAMINS ALONE 


THE WANDER COMPANY, 360 N. MICHIGAN AVE., CHICAGO 1, ILL. 


Three daily servings of Ovaltine, each made of 
Y2 oz. Ovaltine and 8 oz. of whole milk,* provide: 


milk as directed, this delicious food drink 
supplies liberal quantities of most essential 
nutrients, as indicated by the table below; it 
provides biologically adequate protein, read- 
ily assimilated and utilized carbohydrate, well 
emulsified fat, B complex and other vitamins, 
as well as essential minerals (calcium, phos- 
phorus and iron). Ovaltine proves advanta- 
geous both as a mealtime beverage and a 
between-meal snack. Its low curd tension in- 
sures rapid gastric emptying, hence it does not 
interfere with the appetite for the next meal. 


VITAMIN A 
VITAMIN D 


& 


* Based on average reported valves for milk. 


—— 
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| CALCIUM 1.278 mg. 
PHOSPHOR’ 7.0 mg. 
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SPECIAL 


DUTY FOODS 
FOR 


Infant Seeding 


PROBLEMS 


HIGH PROTEIN INTAKE NEEDED? 
PROTEIN S-M-A* (Acidulated) 


A concentrated and readily digested high protein 
food, indicated particularly for premature and 
undernourished newborn infants, for malnutri- 
tion and in cases of diarrhea, and in any other 
condition where a high protein intake is 
required. (Powder—8 oz. tins.) 


5.000%, 


CAN'T TAKE COW'S MILK PROTEIN? 
Wee HYPO-ALLERGIC* WHOLE MILK 


Prolonged thermal processing modifies milk pro- 
tein, minimizing allergenic properties. When 
liquefied it is used in the same proportion as 
whole cow’s milk. (Powder—1 Ib. tins; liquid 
—14% oz. tins.) 


HYPO-ALLERGIC 


WHOLE MILK POWDER 
oe 


HYPO-ALLERGENIC MILK MODIFICATION REQUIRED? 
ALERDEX* 
(Protein-free Maltose and Dextrose) 

While Alerdex is useful in all milk for formulas, 
this protein-free carbohydrate is especially 
indicated as a modifier, in the hypo-allergenic 
milk diet of the infant sensitive to protein. 
Alerdex is prepared from noncereal starch by a 
process designed to eliminate every trace of 
protein. (Powder—16 oz. tins.) 


AT PHARMACISTS ONLY 
LITERATURE SENT ON REQUEST 
*REG. U.S. PAT. OFF, 


A. DIVISION © WYETH INCORPORATED + PHILADELPHIA 3 + PENNSYLVANIA 


RES. U.S. PAT. OFF. 
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HYPOTHYROID CHILD 


Hypothyroidism in infants and children may be mani- 
fested by full blown cretinism or juvenile myxedema. Or, 
on the other hand, it may be evidenced by a milder syn- 
drome of retarded physical development, mental back- 
wardness, and lethargy. Indeed, such less severe symp- 
toms are much the more common. In establishing the 


e \ 


: i diagnosis of hypothyroidism in children, the entire clini- : a 
: cal picture must be evaluated, including X-rays of the . 
; Le skeletal system and metabolism studies. A carefully con- new! 
| trolled therapeutic test may be indicated. ticate 
we Once the diagnosis is made, however, the quality and tets ¢ 

uniform potency of the thyroid medication are major wil 

| & requisites in therapy. The Armour Laboratories has long | 
: led the field in preparation of dependable medicinal thy- — 
roid. That is why many physicians always specify  Kavag 

1.2 “ARMOUR” whenever ordering or prescribing thyroid. accor 

Have confidence in the preparation you prescribe— pgress 

specify “ARMOUR”. ome | 

itage 

THE ARMOUR LABORATORIES * CHICAGO 39, ILLINOIS work ; 


HEADQUARTERS FOR MEDICINALS OF ANIMAL ORIGIN: 


% 
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e Works for a Better Tomorrow 


AMID a maze of test tubes, beakers, flasks, and other 
laboratory apparatus, the research chemist diligently searches 
new means of preventing and combating disease. By conducting 
ticate and delicate experiments, he extracts from nature the 
tets of the vitamins, hormones, amino acids, antibiotics, and 
er substances which are so important in the fields of medicine 
nutrition. Slowly, steadily, research has gained ground against 
t ravages of disease. Much has been done, but much remains to 
accomplished. And only by constant application can true 
bgress be made so that the scientist’s dreams of the present may 
ome the beneficial realities of the future. Fully aware of their 
itage of responsibility, Merck research chemists will continue 
work for a better tomorrow. 


ASCORBIC ACID 


PARENTERALLY 


The chemical synthesis of 
pure ascorbic acid has made 
possible the parenteral ad- 
ministration of this vitamin 
in adequate, accurate dosage. 


Inthe presence of gastro-intestinal 
disturbances, impairment of ab- 
sorption may precipitate vitamin C 
deficiency despite a presumably 
adequate intake of the vitamin. 
When there is persistent vomiting, 
diarrhea, or any other condition 
preventing the utilization of sufh- 
cient vitamin C, the parenteral ad- 
ministration of Ascorbic Acid 
Merck will be of value. 


Literature on Request 


CrystallineVitamin 


ASCORBIC ACID 
MERCK | 
for Prophylaxis 


and Treatment 
of Vitamin C 


ie MERCK & CO., Inc. Manufacturing Chemists RAHWAY, N. J. 
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Deficiency ACCEPTED 


THEE & J 
RESUSCITATOR 


INHALATOR 
and 
ASPIRATOR 


In over a thousand important clinics this automatic breathing machine is being employed 
for the resuscitation of non-breathing infants in the delivery rooms and nurseries. — 


E & J MANUFACTURING COMPANY 


QUICK RELIEF 


FOR SORE CHAPPED LIPS 


Mitigates discomfort of lips 
parched by fever or exposure. 
Contains intimate mixture of 
mineral oils and waxes — is 
non-irritating, protective, hypo- 
allergenic. 


For over 80 years 
The Original Lip Pomade 


Copr. 1945, Roger & Gallet 


For Doctor’s Personal Use 
ROGER & GALLET, 500 Fifth Ave., New York 18, N. Y. 


Gentlemen: 
Please send me without any obligation your Roger & Gallet Lip Ade, in 


3 
— 
J Drexel Bldg. Glendale, California 4448 W. Washington Blvd 
4 
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PENICILLIN SCHENLEY 


—the drug that gives new meaning to the word “control” : 


he penicillin which first attracted the attention of 
lexander Fleming was an “occurrence of nature”, 
ith no control exercised over the conditions of its pro- 
ction, Production of pyrogen-free penicillin for the 
iedical profession, however, is accomplished only by 
he most elaborate methods of control for insuring 
ighest attainable productivity, potency, and purity. 
hown here is one of the many rigid controls exercised 
the Schenley Laboratories, In this step, PENICILLIN 
HENLEY is being tested to insure standard potency. 
ch measures of elaborate control are your assurance 
hat you may specify PENICILLIN ScHENLEY with 
he greatest confidence. 


SCHENLEY LABORATORIES, INC. 
men ducers of PENICILLIN SCHENLEY + Executive Offices: 350 Fifth Avenue, New York City 
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CARTOSE* is prepared especially for use in modifying 
milk for feeding infants. It provides definite pro- 
portions of nonfermentable high dextrins, mal- 
tose and dextrose. 


CARTOSE permits flexibility in formula writing 

which is desired by physicians. Its mixed carbo- 
hydrates favor the spaced absorption held to 
be advantageous in infant nutrition. 


A Syrup for Supplementing 


"OR INFANT FEED! ING 


CARTOSE is manufactured under process con- 
trols which assure a high standard of bacterio- 
logical purity and freedom from foreign 
substances. It is packed in a container which 
reduces the possibility of contamination after the 


bottle has been opened. 


Gastrointestinal disturbances are minimized 
when CARTOSE is used as a milk modifier. 


CARTOSE 


Reg. U. S. Pat. Off. 


MIXED CARBOHYDRATES 


Two tablespoonfuls (approximately one ounce) of 
CARTOSE provide 120 calories. 


Supplied in clear glass bottles containing one pint. 
Available through all pharmacies. " 


Samples and literature will be sent to physicians 
upon request. 


H. W. KINNEY & SONS, INC. 


COLUMBUS INDIANA 
(Formerly Scientific Sugars Company) 


* registered trademark of H. W. Kinney & Sons, Inc. 
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| “ALMAY one of the finest lipsticks 
which can be made—free from common sen- 
sitizer...and available with or without indeli- 
"ble dye, scented or unscented, and in eight 
popular shades, ¢ ALMAY also offers a complete 
line of hypoallergenic cosmetics — including 
face powder, rouge, cold cream, astringent and 
many other beauty aids for sensitive skins. 
e For physicians confronted with the greater 
problem of hyperallergic patients, ALMAY 
supplies Raw Material and Clinical Testing 
Sets to assist in diagnosis—and cooperates 
with the physician in developing personal- 
ized cosmetics for the stubbornly allergic. 
ALMAY, INC., 56 COOPER SQUARE, NEW YORK 3, N. Y. 


SOLE pistriBuTORS: Schieffelin & Co. NEW YORK 3, N.Y. 
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STARTING BABY 


ON HIS 
650.000 MINLE 
WALES 


IS A GRAVE RESPONSIBILITY 


The First Shoe Must 
the Right Shoe! 


MES. DAY’S IDEAL BABY 
: SHOES are endorsed by child 
a specialists the country over. In 
E the Ideal line there is a shoe to 
: fit every normal foot—scientifi- 
cally built by experts with years 
of training. You will be contrib- 


uting health and happiness to 
the future generation if you pre- 
scribe MRS. DAY’S 

IDEAL BABY SHOES 
to the mothers of today. 


Write—Department of Medical 
Cooperation—for Information 


IDEAL 
BABY CO, 


“The Shoe of the Baby Determines 
the Foot of the Adult” 


- 


Borehecdt matt exrract co. 
217N. Wolcott Ave, Chicago, Ill 
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THE NEW STRENGTH Of ‘Wellcome’ Globin Insulin 
with Zinc, 40 units per cc., gives the physician 
greater flexibility in prescribing globin insulin to 
meet patients’ needs. The lower strength is par- 
ticularly suitable for milder cases where fewer 
units are needed for diabetic control. While the 
U-80 continues in wide use, especially for moder- 
ately severe and severe cases, the new strength 
enables the practitioner and patient to meet 
insulin requirements more closely. 
Other recognized advantages of ‘Wellcome’ 
lobin Insulin with Zinc still hold, of course—the 
elatively rapid onset, the sustajned action for 
fixteen or more hours covering the period of 
imum carbohydrate intake, and the dimin- 


Ill 


iva BURROUGHS WELLCOME & CO. (U.S.A) INC, 9 & II EAST 4IST 


ished activity at night minimizing the likelihood 
of nocturnal reactions. 

The new 40 unit strength will be readily dis- 
tinguishable by a distinctive red and tan label. As 
before, the 80 unit per cc. ampule is easily recog- 
nized by its green and tan label. Both strengths 
are available in vials of 10 cc. Developed in 
the Wellcome Research Laboratories, Tuckahoe, 
New York. U.S. Patent No, 2,161,198, Literature 
on request, ‘Wellcome’ Trademark Registered. 


‘WELLCOME’ 


Globin 


WITH ZINC 


STREET, NEW YORK 17, N.Y. 
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Give them their IRON 
f i balk i h 1 iron. 


RABBIT way* Way ... Brer Rabbit Milk Shakes! 


. _‘ Brer Rabbit New Orleans Molasses is second only to 


liver in available iron. Added to milk, patients enjoy a 
tempting, easy-to-take drink and receive the additional 
benefits of the calcium, vitamins and other healthful 
properties in milk. 

Three tablespoons of Brer Rabbit New Orleans Mo. 
Tasscs added daily to the diet supply about 3 mg. of 
available iron. The amount of mo. 
lasses may be varied at your discre- 
tion. Penick & Ford, Ltd., Inc., New 
Orleans, La. 


PROOF that Brer Rabbit New Orlean; 
Molasses is second only to liver in 
available iron content. 


*Add 1 tablespoon of Brer Rabbit New Orleans 
Molasses to a glass of cold or warm milk ...a 
Brer Rabbit Milk Shake . . . delicious, nutritious. 
Three Milk Shakes a day are suggested. 


To discourage 


thumb sucking, 


nail biting 


recommend Thum! 


Easy to use, apply 
like nail polish. 


At all Drug Stores 


MEDICAL TRADE MARK 20¢enrd$1.00 


ee ara nee THUM contains capsicum 2.34% in a base of acetone nail polish 
and isopropyl. 
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MUST A GOOD OATMEAL CEREAL FOR BABIES 
BE HIGH-PRICED? 


“Baby cereals of high gptritional value priced within the reach of every mother,” 
that is the policy pion®red by the Gerber Products Company —a policy that has 
won the commendation of many physicians and nutritionists. 

Gerber’s Strained Oatmeal, as the table below shows, is rich in added iron and 
thiamine (derived from natural sources). 

Gerber’s Strained Oatmeal mixes to a smooth, uniform texture, is pleasant 
tasting. It has very low crude fibre content which makes it suitable as a starting 
cereal for infants. Pre-cooked, dried, flaked—it is ready-to-serve with the addition 
of milk or formula. 

Many physicians have found that serving Gerber’s Strained Oatmeal, alternat- 
ing with Gerber’s Cereal Food helps baby eat better by avoiding monotony. Gerber’s 
Strained Oatmeal is especially useful in cases where a wheat allergy is indicated. 


“IRON AND THIAMINE VALUES 
OF GERBER’S STRAINED OATMEAL 


Thiamine 


National Research Council recommended allowance 


One ounce Gerber’s Strained Oatmeal 0.42 12.3 
(Gerber’s Strained Oatmeal: 109 Calories per ounce.) 


GERBER PRODUCTS COMPANY 
Dept. 2611-5, Fremont, Mich. 

Gentlemen: Kindly send a complimentary sample of 
Gerber's Strained Oatmeal Rac 
ence Card to the following address: 


Gerbers 
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MELLIN’S FOOD 


Formulas for Infant Feeding 


Infant feeding mixtures arranged for physicians’ use supply for each pound 
of body weight food constituents and liquid in the following approximate 
amounts: 


Proteins 2.0 grams (entire period) 

Fat 1.8 grams (entire period) 
6.0 grams (early infancy) 

4.7 grams (later months) 

Minerals 0.5 grams (entire period) 
3 ounces (first month) 


Fluid Volume 21% ounces (2nd and@ rd months) 
2 ounces (later months) 


Evidence of the effectiveness of Mellin’s Food is not only apparent during 
the bottle-feeding period but is observed in later months as the infant becomes 
a child with an excellent foundation for rapid growth toward adult life. 


L 

Suggested mixtures for preparing bottle-feedings furnish constituents in A 

quantity and of a quality to satisly the nutritive needs in relation to age and 1 

weight, with a supply of liquid to maintain water balance. St 

Bowel movements of infants fed on Mellin’s Food mixtures are usually Ci 

regular with stools of good consistency. Constipation is rare; likewise colic at 

or any other digestive disturbance. ti 

Formulas for preparing mixtures from fresh milk A 
and from evaporated milk together with samples A 


of Mellin’s Food sent to physicians upon request. 


Mellin’s Food Company, Boston, Mass. 


MELLIN’S FOOD: Produced by an infusion of Wheat Flour, Wheat Bran and Malted Barley admixed 
with Potassium Bicarbonate — consisting tially of Malt Dextrins, Proteins and Mineral Salts. 
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Blood sedimentation rates are 
now a simple office procedure 
with the... 


LANDAU-ADAMS MICROSEDIMENTATION 
APPARATUS 


FEATURES... 


1. Eliminates venipuncture. Only a drop or 
two of blood is required. Especially valu- 
able with small children and babies, and 
corpulent adults. 


2. Requires no transfer of blood. The taking 
pipette serves also for the sedimentation. 


3. Can be used with equal facility for home 
visits, office visits or hospital. 


4. Compact unit which fits easily into doc- 
tor’s bag. 


LANDAU-ADAMS Microsedimentation 
Apparatus, complete with crinkle finish 
metal rack, two sedimentation pipettes, 
suction apparatus, bottle of 5% sodium 
citrate solution, automatic blood lancet, in 
attractive wooden case, complete with direc- 


Each $12.00 


A-2473X Improved Adams Pipette 
Suction Apparatus Each $1.25 


ORDER FROM YOUR SURGICAL SUPPLY DEALER 


ADAMS 
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This new TRIMFOOT GROW-STICK 
WILL HELP YOU PRESCRIBE 
correct shoe size glance 
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You know the importance of correct 4 TA whore 
shoe size for children’s feet. You P ounts 
know that room — plenty of room | \f IT’S YOURS WITH st sli 
—for normal growth is vital. This 7 TRIMFOOT’S COMPLIMENTS nthe 


TRIMFOOT GROW-STICK tells at 
a glance the size shoe that a child Ask for your Trimfoot 7 
needs for foot safety and health, and warns when Grow-SticR today a 


shoes are too small. 

Just mail a prescription blank 
IT’S EASY TO USE. Simply place the GROW-STICK or business card 
against the sole of the child’s foot. The heel plate 
automatically regulates fitting. It’s sanitary, too. Can TRIMFOOT COMPANY 
be washed or sterilized. Originators of “Cuddle-Back’’ Heel 


RESEARCH PROVEN. Trimfoot shoe sizes and safety- 
fit requirements were set up as a result of years of TRIMFOOT TERRACE 
Company, makers of Trimfoot Baby Deer and Trim- . 

foot Pre-School Shoes. 
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SOLIDS and LIQUIDS 


of canned foods measured in research 
project at 5 great American 
Universities” on basis of relative 


NUTRITIONAL VALUES 


*Detailed report published in the August 10th, 1944, issue of THE JOURNAL OF NUTRITION 


Pe of the research project mentioned was 
ted for the purpose of obtaining information 
the distribution of nutritive values between 
lid and the liquid portions of different canned 
bles and fruits. A fair picture of such distri- 
could be obtained, it was decided, by deter- 
on of three of the water-soluble vitamins; 
», ascorbic acid, thiamine, and riboflavin. 

; advertisement presents the conclusions 
d by observations regarding the over-all dis- 
ons. Detailed information on specific canned 
s in the complete report, as noted above. 

In the canned vegetables studied,* the solid 
s were 48-73% of the total can contents. The 
ic acid content of the solids was 46-68% of 
al; the thiamine was 53-72%; the riboflavin 
-82%. In each case, that is, the amounts of 
ic acid and of thiamine were proportional to 
ounts of solids; while the amounts of riboflavin 
st slightly higher in the solids. 

n the canned fruits studied,** the solid weights 


igus, green beans, lima beans, carrots, corn, peas, and 

—each from the same pack. 

bs, grapefruit, peaches, pears, pineapple, and Italian 
each from the same pack, 


were 46-67% of the total can contents. The ascorbic 
‘acid content of the solids was 49-68% of the total; 
the thiamine was 50-70%; the riboflavin was 
53-69%. Thus in the fruits also the amounts of 
ascorbic acid and of thiamine were proportional to 
the amounts of solids, with the amounts of ribo- 
flavin slightly higher in the solids. 

This information is of practical dietetic impor- 
tance, for it establishes the fact that liquid portions 
of canned vegetables and fruits have, in general, 
about the same proportionate vitamin content, by 
weight, as do the solids. It therefore stresses the 
value of education along lines of serving the liquid. 
And it emphasizes the worth of the canning process, 
which preserves for the consumer a// the nutrient- 
laden liquid in which the food is cooked. 


As a reader of this publication, you play an impor- 
tant part in helping to form public dietary habits. 
We urgently request your support in disseminating 
information regarding the good values of canned 
foods in supplying nutrition at low cost. To that end, 
an interesting booklet has been prepared in lay 
language. Upon your request, we shall be happy to 


send one or more copies for your use. Please address: 


MANUFACTURERS INSTITUTE, INC., 60 EAST 42nd ST., NEW YORK 17, N. Y. 


No other c 


| protects like the can 
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Devon, Pennsylvania 


the American Psychiatric Association. 


Papers will be returned to contestants. 


20, N. Y. 


Presentation will be made at the 
Luncheon held during the meeting of the 


May 27-30, 1946 


The Devereur Foundation 
: Santa Barbara, California 


will present a Certificate of Merit and Five Hundred Dollar 
Award for the outstanding paper contributed on Research in 
Child Psychiatry, as selected by the Committee on Research of 


The Devereux Schools cordially invite all those interested 
in this field to participate and to submit papers by March 1. 


The rules governing the Award may be secured from Mr. 
Austin M. Davies, Executive Assistant of the American Psy- 
chiatric Association, Room 924, 9 Rockefeller Plaza, New York 


American Psychiatric Association 
Palmer House, Chicago, Illinois 


Devereux Invitation 


VOLUME 
THREE 
VOLUME 1936-1940 
1931-1935 
888 pages 
Singly, 
$5.50 
See the 
combina- 
tion offers 
below. 


807 ABSTRACTS OF COURT DECISIONS + 75-PAGE INDEX 


Significant cases compiled and carefully abstracted by the Bureau 
of Legal Medicine and Legislation of the A. M. A. Covers the many 
unforeseen contingencies which may arise in dealing with patients, 
pharmacists, hospitals and public. Not a substitute legal adviser, 
but an “ounce of prevention” against legal difficulties. . . . All 
material quickly accessible through detailed index and cross indexing. 


All three volumes substantially bound in library buckram, law book 
: style, 6x9 inches. Sent postpaid on receipt of remittance. 

Z COMBINATION OFFER, Vols. I, II and IIl..,......+.. $16.00 
a | COMBINATION OFFER, Vols. II and Ill.............. 10.00 


AMERICAN MEDICAL ASSOCIATION - 535 North Dearborn Street, Chicago, Illinois 


- + Such topics as 
Liability for Hot Water & 
tle Burn 


Medical Services Rend 
Paupers 

Liability for Error in Fill 
MWegible Prescription 

Practice of Dentistry 
Dental College 

Acute Urethritis Following 
strumentation by Drug 
Practitioner 

Failure to Remove Steel P 
ticle from Eye 

Burns Sustained by Pat 
from Upset Sterilizer 

Frost-Bite a Compensable 
jury 

Arsenic Poisoning; De 
stration of Poison in 6 
Not Essential to Convic 
of Homicide 

Sale of Aspirin by Grocer 

Sanatorium Not Exempt f 
Taxation 

Conjunctivitis from Soot 
an Occupational Diseast 

Statute of Limitations 
Discriminatory Against 
teopaths and Chiropract 

Accident Insurance: Right 
Benefits as Affected by 
fusal to Submit to Sv 
cal Operation 

Hospital Records as P 
leged Communications 

Invasion of Patient’s 
of Privacy 
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The well nourished baby is more resistant to the common ills of 
infancy. Moreover it is during that all-important first year of 
life that the very foundation of future health and ruggedness is 
laid. Similac-fed infants are notably well nourished; for Similac 
provides breast milk proportions of fat, protein, carbohydrate 
and minerals, in forms that are physically and metabolically 
suited to the infant’s requirements. Similac dependably nourishes 
the bottle fed infant — from birth until weaning. 


G Games) A powdered, modified milk product especially prepared for infant feeding, 
ge ere made from tuberculin tested cow's milk (casein modified) from which part of 
ASS the butter fat is removed and to which has been added lactose, olive oil, 


cocoanut oil, corn oil and fish liver oil concentrate. 


RUMAK MILK 
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To pet them with powders 


Start baby off in luxury! Coddle that tender, precious skin with oint- 


ments and oils, creams and powders...so soft...so fine...so gentle. 


What makes these Orloff Nursery Toiletries so scientifically 

pure? They’re compounded and packaged in air kept germ-free by 
sterilizing ultra-violet rays from Germicidal Lamps. 

And why are they so kind and gentle? Only the finest of skin-protect- 
ing ingredients are used in compounding Baby’s Breath products. 


That’s why you will find these toiletries only in the Infant’s 
‘ Department of selected stores...watch for them...ask for them! 
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AND BLUE 
Y AIDS 


IN PINK 
BABY’S BREATH NURS 
Borated Talcum, $1.00* 
Pure Scented Talcum, $1.00 
USP Boric Oiritment, $1.25 
Emollient Cream, $3.75* 
After-Bath Powder, $2.50* 
Baby Gift Items, from $1.25 
*plus tax 
Accepted for advertising 
by the Journal of the 
American Medical 
Association. 


= JEAN VIVAUDOU CO., INC., 10 WEST 33rd STREET, NEW YORK 1, N, Y. 


Im made for all babies 
To sweeten their dreams 


And soothe them with creams 
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Successful 
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HOMOGENTEC 


ACTOGEN + WATER = FORMULA DEXTROGEN + WATER = FORMULA 
LEVEL TABLESPOON 2 OUNCES FLUID OUNCES 1 FLUID OUNCE 1% OUNCES 2% FLUID OUNCES 
40 CALORIES 20 CALORIES 50 CALORIES 20 CALORIES 

(APPROX.) PER OZ. (APPROX.) PER OUNCE 


‘0 advertising or feeding directions except to 


Nestle’s Milk 
. mesties Mi 

physicians. For feeding directions and pre- 
ription pads, send your professional blank to r U ts, Ce 
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The rooster’s legs 
are straight. 


The boy’s are not. 


The rooster got plenty of vitamin D. 


Fortunately, extreme cases of rickets such as the one above illustrated 
are comparatively rare nowadays, due to the widespread prophy- 
lactic use of vitamin D recommended by the medical profession. 


One of the surest and easiest means of routinely administering vitamin D (and 
vitamin A) to children is MEAD’S OLEUM PERCOMORPHUM WITH OTHER FISH- 
LIVER OILS AND VIOSTEROL. Supplied in 10-cc. and 50-cc. bottles. Also sup- 
plied in bottles of 50 and 250 capsules. Council Accepted. All Products are Council 
Accepted. Mead Johnson & Company, Evansville 21, Ind., U. S. A. 
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NOTE 
Owing to a strike of printers in the press of 
the American Medical: Association, publication 
of all of the special periodicals of the Association 
has been considerably delayed. In order to bring 
these periodicals up to the normal schedule, the 


_ November and December numbers are combined 
into a single issue. Regular publication will 
“be resumed with the issues for January 1946, 


: j 


$14.00; foreign, $14.00. 


HE Aeatcan or Diseases or Cumpren is published by the American Medical 

Association as a medium for the advaoccment of knowledge of the diseases of children 
and for the publication of scientific iov«stigation in this field. 

Manuscripts for publication, books for revicw and correspondence relating to the editorial 
management should be sent to Dr. Clifford ©. Grulee, Chief Editor, Box 672, Evanston, ML, 
or to any other member of the Editorial) Soard. Commumications regarding subscriptions, 
reprints, etc., should be addressed, Americ, Journat or Diseases or Curoren, American 
Medcal Association, 535 North Dearborn “treet, Chicago 

Articles are accepted for publication on condition that they are contributed solely to the 
Journal or Diseases of Manuscripts must be typewritten, 
double spaced, and the original copy shou! be submitted. Zine etchings and halftones 
be supplied by the Association when the orizinal illustrations warrant reproduction and when 
their number is not considered excessive. 

Footnotes and bibliographies (the latter «rc used only in exhaustive reviews of the litera- 
ture) should conform to the style of the Qu r'eriy Cumulative Index Medicus. This requires, 
in the order given: name of author, title of article and name of periodical, with volume, page, 
month—day of month if the journal appear. wcekly—and year. 

Matter appearing in the or Diseases or is covered by 
copyright; but as a rule no objection wil! be made to its reproduction in a reputable medical 
journal ii proper credit is given. However, the reproduction for commercial purposes of 
Articles appearing in the American Jove». or Diseases of or in any of the 
other publications issued by the Association will not be permitted. 

ate Journat or Diseases or Cuitpren is published monthly. The annual 
subscription price (for two volumes) is as ‘cillows: domestic, $8.00; Canadian, $8.40; foreign, 
$9.50, including postage. Single copies are °5 cents, postpaid. 

ee a orders and drafts should be made payable to the American Medical 


OTHER PERIODICAL PUBLICATIONS 
of the American Medical Association 


THE JOURNAL OF THE AMERICAN MEDICA!. SSSOCIATION—Weekly. Covers all the medical sclences 
aid matters of getieral medical interest. [tlustrated. Annual subseription price (three solumes): domestic, 
$2.00; Canadian, $9.50: foreign, $12.00. Singic copies, 25 cents. 

ARCHIVES OF INTERNAL MEDICINE—Month!y. Devoted te the publication of advanced original clinical 
and laboratory investigations in imtertial medicine. llustrated. Annual subscription price (:we volumes): 
domestic, $5.00; Canadian, $5.40; foreign, $6.00. Single copies, 75 cents. 

ARCHIVES OF NEUROLOGY AND PSYCHIATR Y—Monthly, A medium for the presentation of originai 

articles on nervous and mental diseases, with abstracts from foreign and domestic literature, book reviews, 
transactions *f special societies, etc, Miustrated. Annual subserlption price (two volumes): domestic, $8.00; 
Caradian, $8.40; foreign, $9.50. Single copies, ©5 cents, 
ARCHIVES OF DERMATOLOGY AND SYP!'_OLOG@Y—Monihly. Devoted to advancing the knowledge 
of and progress in cutaneous diseases and syphilis. Publishes original contributions and abstracts of the 
literature on these two subjects, transactions of ‘he important dermatologic societies, book reviews, etc. 
Iilustrated. Annial subscription price (two volumes): domestic, $8.00; Canadian, $3.40 3 foreign, $9.00, 
Single copies, 85 cents. 

ARCHIVES OF SURGERY—Moxthiy. Devoted largely to the investigative and clinical phases of surgery, 
‘With monthly reviews on orthopedic and urologic surgery. Well Mustrated. Annual subscription price ‘two 
volumes): domestic, $8.00; Canadian, $8.40; foreico, $9.00. Single copies, 85 cents, except special numbers. 

ARCHIVES OF OTOLARYNGOLOGY——Month'y. A medium for the presentation of original articles on 
Giseases of the ear, nose and throat, with abstracts frem foreign and domestic literature, book reviews, 
transactions of special societies, etc. Illustrated. Annual subseription price (two volumes): domestic, $6,600; 
Canadian, $6.40; foreign, $7.00. Single copies, 75 cents. 

ARCHIVES GF PATHOLOGY—Monthiy. A periodical devoted to the publication of original articles and 

ral reviews in the field of pathology. JUlustrated?. Annual subscription price (two volumes): domestic, 

,00; Canadian, $6.40; foreign, $7.00. Single copics, 75 cents, except special issues. 

ARGHIVES OF OPHTHAL MOLOGY—Month!y. ‘ocludee original articles on discases of the eye, abstracts 
from foreign and domestic literature, book reviews, transactions of special societies, ete. Mustrated. Annual 
subscription price {two volumes): d tic, $8.00; Canadian, $8.40; foreign, $9.00. Single copies, 85 cents. 

WAR MEDICINE—Donthiy. Devoted to mat+ris! on preparedness and scientific advancement in relation 
to military. naval, public health and allied services. Aunval subseription price (two wolumes): domgatie, 
$6.00; Canadian, $6.40; foreign, $7.00. Stugie copics, 76 cents. 

QUARTERLY CUMULATIVE INDEX MED!©US—dQuarterly. A complete subject and author index to 


~tha worth while current medical MWterature of ih: world. Issued four times a year, Second and fourth 


volumes bound for permanent reference. Subscription price, calendar year: domestic, $12.00; Can 
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